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A Seven-Day Journal 


A Colonial Agricultural Machinery 
Advisory Committee 

Tue Secretary of State for the Colonies, Mr. 
Oliver Lyttelton, has announced the appoint- 
ment of a committee, entitled the Colonial 
Agricultural Machinery Advisory Committee, 
to advise him on the problems of developing 
and expanding the use of agricultural machinery 
and implements in the Colonial territories. The 
first meeting of the committee was held in 
London on Wednesday of last week. Recom- 
mendations for the setting up of a committee 
of this nature were made by the British African 
Land Utilisation Conference in 1949, and in a 
subsequent report on the problems in the 
mechanisation of native agriculture in tropical 


| Africa. But the committee will not confine 


its attention to Africa, since the mechanisation 
problem is one in which all Colonial territories 
have an interest. Its terms of reference are, 
therefore, “‘ to keep under review the develop- 
ment of the mechanisation of agriculture in 
Colonial territories; to stimulate trials of 
existing kinds of agricultural machinery, and 
to encourage the manufacture of new machines.” 
Mr. C. G. Eastwood, an Assistant Under- 
Secretary of State of the Colonial Office, is 
chairman of the committee, the membership 
of which includes: Colonel Philip Johnson 
of Roadless Traction, Ltd.; Mr. F. Meadowcroft, 
Morris Motors, Ltd.; Mr. H. E. Ashfield, 
David Brown Tractors, Ltd.; Mr. 8. J. Wright, 
Ford Motor Company, Ltd.; Mr. A. B. Lees, 
Harry Ferguson, Ltd.; Mr. G. B. W. Schofield, 
Ransomes, Sims and Jefferies, Ltd.; Captain 
E. N. Griffith, Rotary Hoes, Ltd.; Mr. A. C. 
Nicholson, W. N. Nicholson and Sons, Ltd.; 
Mr. J. Cromar, Jack Olding and Co., Ltd.; 
Mr. W. J. Beith, Massey Harris, Ltd.; Mr. 
H. J. Lloyd, British Agricultural Machinery 
Manufacturers’ Association; Mr. R. Gresham 
Cooke, Society of Motor Manufacturers and 
Traders; Mr. W. H. Cashmore, National 
Institute of Agricultural Engineering, and Mr. 
J. W. Y. Higgs, Reading University 


Radio Research 


Work done during 1950, by the Department 
of Scientific and Industrial Research, on radio 
propagation, direction finding, radio noise and 
semi-conducting materials, is described in a 
report, Radio Research, 1950, published (price 
ls. 9d.) by H.M. Stationery Office. The 

shows how experimental work on the effect of 
conditions in the lower atm on v.h.f. 
radio transmissions has been done side by side 
with theoretical methods of estimating the 
relative importance of such conditions as con- 
tinuous refraction, reflection at temperature 
inversions, and the presence of turbulent eddies 
in the atmosphere. Conditions affecting trans- 
mission through the ionosphere have also been 
studied. An important factor in this field is 
the absorption of energy of radio waves during 
reflection from the ionosphere. This absorp- 
tion varies with time of day and with season, 
the seasonal variation in high and medium 
latitudes being consistent with the diurnal 
changes in summertime, but anomalous in 
the winter. The variation of absorption during 
a solar cycle has been observed to be much 
smuller during the winter than at other times. 
The level of noise caused by atmospherics has 
been investigated since it has an important 
besring on high- transmissions. In 
addition, the waveforms of atmospherics have 
been examined partly to discover whether the 
waveform provides a reliable guide to the 
distance at which the atmospherics originate. 
Noise generated in the components of the 





receiving set itself has also been studied, as 
this noise may zeriously limit the efficiency of 
the set. The mechanism by which the iono- 
sphere introduces errors in high-frequency 
direction finding has been investigated. By 
using direction-finding. stations capable of 
measuring the elevation angle and azimuth of 
the incoming wave, it has been possible to note 
the magnitude and direction of the slowly 
varying apparent tilt of the reflecting layers 
in the ionosphere. Directional errors attribut- 
able to objects near the receiving station and to 
ground reflections along the path have been 
observed. <A large part of the work on semi- 
conducting materials carried out at the Radio 
Research Station was a detailed examination 
of the properties of germanium and of diodes 
and triodes made from it. 


The Coal Utilisation Council 

At a meeting of the Coal Utilisation Joint 
Council, which was held in London last week, 
it was decided to revert to the pre-war title 
of “* Coal Utilisation Council.” Mr. J. Stanleigh 
Turner was re-elected president for the fourth 
successive year. In an address, he urged 
members of the Council to “ resist strongly 
any attempt to use the results of their work 
as an excuse to reduce still further the already 
meagre allocation of coal to the domestic 
consumer.” Mr. Turner said that the Council’s 
success should become measurable in terms of 
the indirect saving of coal by the reduced use of 
gas and electricity for the main space and water 
heating loads, and he emphasised the need to 
encourage research into the smokeless burning 
of coal in domestic appliances. Another 
problem which, Mr. Turner said, still had to be 
overcome was the shortage of appliances and 
the need to ensure adequate supplies of raw 
materials for their manufacture. He also 
referred to the fact that, during the past two 
years, the Council had set up committees to 
assist in defining policy'on such matters as 
smokeless zones, and the testing and certifica- 
tion of appliances. Mr. Turner added that, 
while encouraging the coal and appliance trades 
to give better service to the public, the Council 
fully recognised its responsibility to assist with 
training. He mentioned that the training 
centre, which had been started two years ago 
as an experiment only, had been so successful 
that larger premises for it were now being 
sought. 


The British Steel Founders’ 
ah Steel 


At the recent annual meeting of the British 
Steel Founders’ Association, Mr. T. H. Summer- 


son, chairman and joint managing director of . 


Summerson’s Foundries, Ltd., Darlington, was 
elected chairman. Mr. Summerson is a 

of the founder of the business, which was 
started in 1840, and which he joined in 1922. 
He represented his company at meetings of the 
former General Steel Castings Association, and 
was subsequently appointed to a committee 
whose report provided the framework for the 
British Steel Founders’ Association, which was 
formed in 1944. Since its establishment, Mr. 
Summerson has been a member of the executive 
council and chairman of the publicity com- 
mittee. Later, he was appointed chairman of 
the Development Committee, and was elected 
vice-chairman of the Association two years ago. 
During the war, Mr. Summerson was Director 
for Steel Castings in the Iron and Steel Control 
of the Ministry of Supply. He is a member of 
the Development Areas Treasury Advisory 
Committee, and has recently become chairman 
of the North-East Coast Association of Steel 


Founders. In addition, Mr. Summerson is a 
member of the Aycliffe Development Corpora- 
tion, a member of the executive council of 
the Association of British Chambers of Com- 
merce, the immediate past-president of the 
Tees-side Chamber of Commerce, and a vice- 
chairman of the North-East i ire terse 
Association. 


A Research Fellowship i in 
Aeronautics  — 


ParticuLaRs have been announced this 
week of a new research fellowship, valued at 
£500 a year, for the study of advanced problems 
concerned with aeronautical i ing and 
design, which has been established at Glasgow 
University by the English Electric Company, 
Ltd. Under the supervision of Professor W. J. 
Duncan, F.R.S., Mechan Professor of Aero- 
nautics and Fluid Mechanics at Glasgow Uni- 
versity, holders of the fellowship will investigate 
problems related to the vibration, stability and 
control of aircraft. An indication of the 
importance of these aspects of research is the 
fact that the structural design of the wings and 
control surfaces of modern aircraft are now 
largely governed by the need to avoid “ flut 
and other aero-elastic troubles. Fellows will 
be appointed by a board constituted by the 
University of Glasgow, and the first holder is 
to be selected early in the New Year. Professor 
Duncan, who will direct the work of the fellows, 
was Professor of Aerodynamics and Deputy 
Principal of the College of Aeronautics, Cran- 
field, from 1945 to 1949. Prior to that he was 
Wakefield Professor of Aeronautics in the 
University College of Hull, and also served at 
the Royal Aircraft Establishment at Farn- 
borough. He was appointed to the new 
Mechan Chair of Aeronautics and Fluid 
Mechanics at. Glasgow aay in the 
summer of 1949. 


P. and O. Line Ciiietinindiiien 


Last Friday, December 2Ist, Captain G. S. 
Stable, the Commodore of the fleet of the 
Peninsular and Oriental: Steam Navigation 
poe go i retired, and is succeeded by Captain 

8. Allan, R.D., R.N.R.: Captain Allan, who 
pes ee Scotland, after serving 
his apprenticeship, joined the P. and O. Com- 
pany in 1913 as fourth officer of the ‘* Palma.” 
During the first world war he joined the Royal 
Naval Reserve with the rank of Sub-Lieutenant, 
and served in minesweepers in the North Sea 
and North Russia. On his demobilisation in 
1919, Captain Allan returned to duty with the 
company as third officer, and twenty years 
later was given command of the “‘ Mooltan.” 
His ship was requisitioned as an armed merchant 
cruiser on the outbreak of the second world 
war, and he took command of H.M.S. ‘‘ Adrian.” 
After a refresher mi ing course, Com-: . 
mander (N.) Allan to Vancouver 
to supervise the fitting out of a flotilla of 
** Bangor ”’ class mi , with which he 
returned to England. In 1942 he was promoted 
to Captain R.N.R. and Acting Commodore, 
Second Class, and as such served in the North 
Atlantic ——— A year later he was appointed 
to command H.M:8. “ eTargs,”” which acted as a 
headquarters ship at the Normandy landing - 
and also the South of France landing.. In 
command of H.M.S. “‘ Artifex,’’ Fleet .Repair 
Ship, he served with the British Pacific Fleet 
from 1945 until his. return to & year 
later. On rejoining the P. and O. Company, 
Captain Allan spent a few months in command 
of the cargo ship “ Palana,” before being 
appointed to the e Strathaird,” which he has 
continued to command. 








THE ENGINEER 


Hydro-Electric Power in the Isere 
Catchment of the French Alps 


No. VI—THE UPPER ISERE 
(Concluded from page 794, December 21st) 


——— power station is the first 
of the series of developments below 
Tignes and Les Brevieres which will utilise 
the regulated flow of the Isere provided by 

i dam. It consists of a barrage and 
intake works at the level of the tail-race of 
Les Brevieres power station (1557m) with 
a storage capacity of 180,000 cubic metres 
(150 acre-feet); a, tunnel 15km in length 
under the left bank of the Isere; a surge 
chamber and steel-lined tunnel terminating 


R.ISERE 


pilot exciters. The auxiliaries include air- 
cooling plant, two oil circulation pumps (one 
a standby) and two pumps for the water 
circulation of the cooling plant. The 
alternators were designed to withstand the 
runaway speed of 770 r.p.m. of the turbines. 

The transformers consist of two three- 
phase units, and six single-phase units 
with tertiary windings, each of the eight 
transformers being of 80MVA capacity and 
hydraulically cooled by either water or oil. 


Upstream Access Bridge 
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FIG. 36—~MALGOVERT POWER STATION 


in a valve house; two steel penstocks, 
each 2-2m in diameter and 1470m long, 
and the power station, from which the 
diverted water flows back into the Isere. 

The power station is thought to be the 
largest Pelton-wheel-driven installation in 
Europe, and will produce about 800 million 
kWh of firm power annually. It contains 
four turbo-alternator sets, each of 70-4MW 
capacity ; its general lay-out is shown in 
the accompanying plan and cross section 
(Figs. 36 and 37). Each set consists of 
two double-jet Pelton wheels driving an 
alternator mounted between them. The 
eight Pelton wheels are thus each of 52,500 
h.p.; they will normally run at 428 r.p.m., 
the set being designed so that should the full 
load be suddenly shed completely, the speed 
will not increase by more than 20 per cent. 
‘The runaway will not exceed 770 
r.p.m. Each turbine has its own inlet pipe 
with a spherical valve to control the flow. 
The normal flow through the power station 
at full load will be 45 cubic metres per 
second (1590 cusecs). = 

The alternators are totally enclosed and 
self-ventilated and are each supported on 
two overhung bearings, with the turbine 
runners mounted at each end of the shaft. 
They will generate 80MVA continudusly 
at 428 r.p.m., with a nominal power factor 
of 0-88. The generated voltage will be 
10-3kV, regulated between the limits of 
+5 per cent. The main exciter is mounted 
between the rotor and one of the bearings, 
and is of 265kW at 265V; there are two 


The three-phase transformers have the 
ptimary windings delta-connected, with star- 
connected secondaries, and will transform 
from 10-3kV to 223kV. In the case of the 
single-phase transformers, each primary 
winding is designed for a power of 26-6MVA 
at 10-3kV, with provision for delta connec- 
tion. Similarly, the secondary and tertiary 
windings also have provision for star connec- 
tion. They transform to 150kV and 236-3kV 
respectively. . 

The system of protection of the power 
station is similar to that employed at Les 
Brevieres power station ; all faults which can 
occur on the turbo-alternators, transformers, 
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or the various circuits and ancillaries, bot, 
electrical and mechanical, will be signalla 
by a bell, for minor faults not involving logg 
shedding or stopping the machines, and by , 
Klaxon for more important faults.  lso, , 
luminous signal will be given on the -ontr 
board to indicate the nature of the fau 't. 

The switching station is on the opposite 
side of the River Isere from the powe 
station, the upstream bridge shown jp 
Fig. 36 carrying the cables. Consi:lerabj. 
excavation was necessary to form th: 
flat area that was required for its constrye. 
tion. A diagram of the transmissio.: lings 
passihg through Malgovert switching station 
is shown in Fig. 38. Fig. 39 shows diagram. 
matically the principal transmission | ines jp 
the area of the Isere catchment and will be 
of interest with reference to the scheme 
described in the previous parts of this article, 
as well as with regard to Malgovert power 
station itself. Fig. 38a shows the present 
arrangement at overt with two 220kV 
lines going out to Genissiat, and one to 
Italy ; the sketch b shows the future arr 
ment whereby the two 220kV lines will be 
replaced by a oe at 380kV and the 
switching station been laid out with the 
development in view. The 380kV line will 
utilise the same pylons as those at present 
employed for the 330kV lines and will consist 
of three lines, each being a double conductor, 
This arrangement, which reduces losses due to 
skin effect at 380kV, will allow the 220kV 
cables to be used at 380kV by grouping 
them in pairs; thus the 380kV line will be 
put into service without dismantling the 
220KV lines. 

The power station building is of reinforced 
concrete, 125m by 48m, and 18m in height, 
It is built on the left bank of the Isere, 
which was diverted during its construction 
and which has been made to flow parallel 
to the power station, as shown in Fig. 36, 
between river walls through a channel 
designed to avoid scouring from the turbine 
discharges or from river floods. A large 
washing, crushing and screening plant, and 
a central volume batching and mixing 
station, supply all the concrete required. 
Aggregates for the mass concrete work were 
dragged from the river bed just downstream, 
and cement brought on the monocable 
supplying Tignes dam, which passes by the 
power station site. For the higher quality 
concrete required in the heavily reinforced 
parts of the power station, however, graded 

tes were brought from quarries at 
Pontcharra-sur-Bréda. 


Tue TUNNEL INTAKE 
The barrage forming the reservoir at the 
start of the Malgovert tunnel was built in 
1934; at the time it was intended to 
develop the Isere from that point as far as 
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Fic. 37—~CROSS SECTION OF MALGOVERT POWER STATION 
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the intake of the scheme at Viclaire (see 
Fig. 29), which was built in 1925, by con- 
structing the Gurraz tunnel and power 
station ; however, only the barrage was built 
in 1934 and the tunnel. intake in 1936. It 
makes an interesting comparison of the pro- 

in hydro-electric design, to contrast 
the extent of the present-day schemes with 
these earlier ones. Viclaire power station has 
an installed capacity of 40MVA, with four 
gets, and its annual production of power is 
at present about 199 million units, utilising 
a flow of 10 cubic metres per second ; when 
the new schemes come into operation the 
installed capacity and power production will 
be reduced to 20MVA and 40 million units 
respectively. At the time it was built 
Viclaire power station was a very good 
example of the most modern hydro-electric 
design. ‘The gross head of the scheme is 
400m, the level of the tunnel intake being 
1290 N.G.F. For the Gurraz power station 
it was intended to utilise a head of about 
250m up to the reservoir level of 1557; the 
Malgovert power station, by contrast, makes 
use of the same intake, at 1557 N.G.F., and 
has a tail-race level of 807, involving far more 
ambitious diversion works, with a tunnel 
15km long and twin penstocks of modern 
design for a normal flow of 45 cubic metres 
per second. Such a project has been made 
economically possible by improved tech- 
niques and by the provision of seasonal 
storage in the Tignes reservoir. 

The barrage at the tunnel intake men- 
tioned above is a structure with three bays, 
two of 5m span and one of 2m. Each bay is 
closed by a pair of sluice gates arranged with 
the smaller gate above the larger, to facilitate 
discharge control. The sluice gates are con- 
trolled from a covered bridge extending 
across the barrage. A flood of 186 cubic 
metres per second can be discharged by the 
barrage without elevation of the reservoir 
level. The intake works consist of screens, a 
sedimentation chamber, and then fine screens 
and sluice valves at the tunnel entrance 
itself, which was built in 1936 for a flow of 
30 cubic metres per second, and has been 
enlarged for a capacity of 50 cubic metres 
per second. Since 1934, when the barrage 
was built, although not used for its original 
purpose, it has provided a useful storage 
reserve for the operation of Viclaire power 
station. 


MALGovEerRT TUNNEL 


Work on the Malgovert tunnel was first 
started in 1939 (with the exception of a short 
length built with the intake in 1935) and has 
been p since that date, with the 
exception of a break of about five months at 
the outbreak of the war. Two tunnel sections 
have been employed—a horseshoe section of 
16-38 square metres in good rock and a 
circular section of 16-25 square metres in bad 
rock (diameter 4:55m)—and the tunnel will 
be lined with concrete for its entire length. 
As may well be imagined, a wide variety of 
tunnelling methods have been employed 
during the course of the work ; recently some 
of the most modern plant has been used, both 
for the excavation and the concrete lining. 

Fourteen adits have been driven to the 
tunnel at various points along its length. In 
general, the adits are somewhat inaccessible ; 
they are situated on the left bank of the 
Isere at varying elevations up steep slopes ; 
the main road runs along the right bank. 
‘The surge shaft and last adit have road access, 
the road having been widened and made 
accessible, with difficulty, to lorries. Adit 
No. 13, close to which is an aggregate plant, 
cement silos, and so on, is Séesadiis by 
“jeep road” only ; it is, however, supplied 
with cement by a branch cableway from the 
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Bourg St. Maurice-Tignes monocable. Aggre- 
gatés for the tunnel concrete are crushed and 
graded at the site. . 

The tunnel driving has been carried out 
without serious difficulty with two excep- 
tions. At the adit No. 13, when driving the 
pilot tunnel in the upstream direction, a zone 
of broken quartzites was encountered, causing 
granular material and water to run into the 
tunnel, and necessitating heavy timbering. 
A second adit was driven, with the idea of 
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driving further into the mountain and divert- 
ing the tunnel round the zone of bad rock. 
After considerable exploration, however, it 
was found that the tunnel would have to pass 
through the deteriorated zone for a certain 
length. A further adit, No. 12, was therefore 
driven clear of the upstream side of the bad 
rock, which was pierced by injecting with 
silicate and cement, metre by metre, to 
solidify the mass of the broken quartzite. 

The second serious difficulty was encoun- 
tered 700m upstream from the surge shaft, 
where a powdered material ‘ milonite ’— 
which is formed by the decomposition of 
schist—ran into the tunnel. Steel ribs placed 
side by side‘still gave insufficient support 
for the tunnel, the line of which had to be 
changed to avoid the bad zone. 

Much of the recent work of placing the 
concrete lining has been carried out with 
concrete pumps. At adit No. 13, which was 
mentioned previously, the concreting plant is 
similar to that which was used for the Cordeac 
tunnel (described in Part IV). Dry batches 
of aggregate and cement are measured into 
skips, which are then driven to the con- 
creting station. Mixing and placing is 
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carried out in one operation by a com- 
pressed air machine, known as a “ Johnny.” 
The skip is hoisted up and its contents 
emptied into the hopper of the “ Johnny ” ; 
compressed air and water are then added 
in the mixing chamber and, after a mixing 
time of forty to fifty seconds, the mix is shot 
into the shutter. The entire circumference, 
except, of course, the invert, is concreted in 
one operation over a length of about 30ft, 
using steel shutters. The “Johnny” in 
use in the Malgovert tunnel has a capacity 
of 250 litres. 

The surge shaft has an inside diameter 
of 18m and is lined with a concrete lining 
1m thick. It is vertically above the tunnel 
from which it is separated by a throat, 
and it is about 50m in height from the tunnel 
invert. The top of the shaft is open at 
ground level and for the top 5m of its height 
its diameter increases from 18m to about 
30m. It is shown under construction in 
Fig. 40. 

Downstream of the surge shaft is a stéel- 
lined tunnel, 305m long and 3-2m in dia- 
meter, terminating in a bifurcation at the 
valve house; the steel lining was placed 
in hoops 9m wide and 10mm to 12mm thick 
(the thickness of the bifurcation is 18mm), 
which were butt-welded together with an 
outside cover strap. The valve house is of 
reinforced concrete and contains two butter- 
fly valves, one for each of the two penstocks, 
It forms the top anchor block for the pipe- 
line, the centre line of the valves being at a 
level of 1492 N.G.F. 


PENSTOCKS 


The two penstocks have been positioned 
in a trench dug down the mountainside of 
the Malgovert forest. They have an internal 
diameter of 2-2m, reducing to 2-Ilm at 
the lower end, and are 1727m and 1740m 
in length, respectively. Close to the power 
station there is a main bifurcation and two 
secondary bifurcations on each penstock, 
to, give a supply to each of the eight Pelton 
wheels. The pipes have been built by the 
autofrettage process. They have a maximum 
length of 10m and consist of a sheet steel 
cylinder with a thickness varying between 
10mm and 17mm, according to the position 
in the pipe-line, the strength of the sheet 
steel being 54kg per square millimetre ; in the 
upper part of the pipe-line, where the diameter 
is 2-2m, the pipes are wound with steel cables, 
with a strength of 200kg per square millimetre, 
and in the lower part, where the diameter is 
2-1m, laminated hoops of steel (strength 115kg 
per square millimetre) replace the cables. 
All site joints were made by butt-welding, with 
outside cover straps. The autofrettage pro- 
cess consists of placing the hoops or winding 
round the pipe, and then stressing it beyond 
its elastic limit by internal pressure from a 
hydraulic press. 

The pipes rest on concrete supports, 
with metallic cradles, and there are sixteen 
anchor blocks, including the valve house 
and the power station itself; as is usual 
with French practice, there are no expansion 
joints. 

The Malgovert penstocks provide a good 
example of modern French technique in 
this field; the autofrettage method was 
developed by the Etablissements Bouchayer 
et Viallet, the first example being con- 
structed in 1928. Since that date, however, 
many advances have been made in penstock 
construction. An interesting comparison 
has been given by Monsieur Ferrand*, who 
has pointed out that for the power station of 
Eget, in the Pyrenees, which was built in 
1922, seven pipe-lines were necessary to 

* “La Houille Blanche,” May-June 1949. This issue is 
entirely devoted to problems of the design of penstocks, 
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carry a flow of 5-3 cubic metres per second, 
under a gross head of 750m (2460ft). At 
Malgovert, where the head is the same, two 
pipe-lines carry 50 cubic metres per second, or 
about 200,000 h.p. each. The capacity of the 
pipe-line depends on the strength of the 
hydraulic press employed to it; a 
7000-ton press was used by the Etablissements 
Bouchayer et Viallet to make the Malgovert 

. With this press it is possible to 
build a pipe-line with a capacity of 250,000 
h.p. if it is uncovered, or 500,000 h.p. if 
it is buried. These figures nd to 
heads of 870m and 1750m, for an uncovered 
and a buried penstock respectively, each 
of 1-5m in diameter and carrying a flow of 
13°cubic metres per second. Higher capacities 
would be possible with a more powerful press, 
but in that case the design of the bifurcations 
would become excessively difficult or even 
impossible te construct. In fact the bifurca- 
tions on the Malgovert pipe-lines have been 
specially studied; a cross section of one 
of them is shown in Fig. 41. The weight 
of the at Malgovert is about 
4450 tonnes ; at Eget, the seven lines of pipes 
and their accessories weigh 2450 tonnes, 
which is about 5-5 times as great, in relation 
to the power transmitted. 

Auto-fretted pipe-lines have been employed 
for the various high-head schemes mentioned 
in this article. An early example is that of 
Bissorte, in the Arc Valley, which was built 
in 1932, where a single pipe-line transmits 
100,000 h.p. under a head of 1200m. In 
the same valley the penstock of the Aussois 
pipe-line transmits about the same power 
under a gross head of 860m. 


Somz ADMINISTRATIVE PROBLEMS 


The problems connected with the Tignes- 
Brevieres-Malgovert development have not 
all been technical ones, such as those out- 
lined in the preceding paragraphs. There is 
frequently controversy about the social 
effects of hydro-electric schemes and the 
proposals for the Tignes reservoir gave rise to 
@ particularly acute problem in this respect. 
The valley which will be flooded is a very 
pleasant one, as may be seen from Figs. 30 
and 31, and the village of Tignes, with about 
300 inhabitants, is in the centre of it. It has 
been necessary to settle all these inhabitants 
in other dwellings. Where mutual agreement 
permitted, small agricultural holdingsXwere 
found in other valleys to replace those tof be 
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submerged in the reservoir, but a new village 
of Tignes is in the course of construction. A 
replica of the village church, to which all the 
interior decorations will be transferred, is 
under construction near the Plateau des 
Boisses, close to the left abutment of the dam. 
A new vi will be built ly around it 
and partly close to the Lac de Tignes, which 
is situated behind the hills forming the left 
bank side of the reservoir site. Road access 
will be provided and it is intended to make 
Lac de Tignes a centre for winter sports. 
Other buildings have been constructed in the 
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not known whether legal sanction of th: wor, 
would be forthcoming. 

Another aspect of the work which ha: been 
very extensive has been the construct on of 
what are generally listed as “ an:i 
works.” Many miles of access roads hays 
been built or widened to give access .0 ths 
dam, the power station, surge shafts, adits, 
and so on. The main road to Bourg Saint 
Maurice has been widened and tunnels on jt 
enlarged and bridges strengthened so that 
heavy pieces of machinery, too large to be 
carried by rail, can be brought to Malgovert, 





FIG. 40—-MALGOVERT SURGE SHAFT 


Val d’Isere, the next valley upstream from 
Tignes and the uppermost one in the catch- 
ment. Val d’Isere is already well known as a 
resort. 

A legal “impasse” was produced by this 
situation. Construction of Tignes dam was 
started under the authority of emergency 
wartime legislation and no public inquiry was 
held. The council of Tignes subsequently 
protested and challenged the validity of this 
procedure. Their case was upheld and a 
public inquiry was then called for. Until the 
result of this inquiry was announced it was 
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The rotors, for instance, of the alternators are 
9m long and 3-60m high, weighing 160 
tonnes; they will be carried on a special 
vehicle with forty-eight wheels and hauled by 
four tractors, the 600km journey from 
Belfort to Malgovert taking thirty-five days. 
The stators are 5-2m high and weigh 105 
tonnes, and the transformers are about the 
same height, weighing 140 tonnes. At the dam 
site the R.N. 202 had to be rebuilt at a high 
level to skirt the reservoir. At Bourg Saint 
Maurice a railhead was constructed to accom- 
modate the cement silos referred to in the 
section on the Tignes dam, and various other 
facilities. Lastly, houses for the power 
station staff, which are at present occupied 
by engineers engaged on the constructional 
work, have been built, notably at Seez. 
This accommodation is of very p + and 
up-to-date design. 
PROGRESS 

By the end of the summer season of this 
year about 400,000 cubic metres of concrete, 
out of a total of 650,000, had been placed in 
the dam at Tignes. The building work for 
Les Brevieres power station is now complete 
and installation of the first turbo-alternator set 
was started last month. It is expected that 
water will be stored in the lower part of 
Tignes reservoir by next spring, and the first 


machine at Les Brevieres turned round by, 


October, 1952. 

Excavation in the Malgovert tunnel is sub- 
stantially completed and emplacement of the 
lining is well advanced. Malgovert power 
station has been built and the first four 
turbines are being installed, ther with 
various auxiliary services electrical 
— It is thought that the first turbo- 

ternator set will be in operation next July, 
and the second set in October. The entire 
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tignes - Brevieres - Malgovert development 
wil, it is thought, be in full operation by 
jate in 1953. 


THe IserE—Aro PROJECT 


In Part V of this article an outline was 
given of the proposed development of the 
Upper Isere, from which it may be recalled 
that the forebay of a large power station 
at Moutiers will be built just downstream 
of Malgovert power station. Some trial 
explorations and prelimi works have 
already been carried out for this scheme and 
the main works will probably be started in 
1954. Continuing the development down- 
stream is the Isere-Are diversion, which 
utilises the difference in level between the 
Isere and the Arc at this point with a power 
station at Randens. Work on this project 
is still in the early stages, but it is expected 
that some interesting experience in tunnel 
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driving will be gained as the work proceeds. 
The tunnel] is to be driven under a maximum 
overburden of 6500ft, with one length of 14 
miles without intermediate access. 

The scheme consists essentially of a dam 
forming a reservoir of 325 acre-feet capacity 
on the Isere downstream of Moutiers intake 
and diversion works, partly in open eut and 
partly in tunnel, totalling some 10 miles in 
length ; and then a surge shaft, followed by a 
pressure shaft leading to an underground 
power station, followed by a long tail-race 
channel into the River Arc. There will be four 
vertical Francis turbine sets, each of 35MVA 
capacity, working under a gross head of 
153m and producing about 450 million kWh 
annually, Each of the reservoirs of Tignes 
and Champagny represent a reserve of about 
75 million kWh for this project alone. 

Some of the more unusual details of the 
project include the arching of the dam, in a 


vertical plane, across deep alluvial deposits _ 


which will be rendered watertight by grout- 
ing. The surge shaft will probably be the 
largest so far constructed and will consist 
of a shaft 15-5m in diameter and 50m deep, 
with five horizontal: expansion chambers 
spaced around its upper part. The tunnel 
will in general be of horseshoe section, 6m 
in height; it is being excavated by mecha- 
nical methods employing full face working, 
in general With a jumbo mounting sixteen 
light drills at two levels and drilling seventy- 
five holes, with a pull of about 3m. After 
blasting the spoil is loaded into wagons by 
two Conway loaders working side by side. 
In the centre of the tunnel the conditions 
met with in the large trans-Alpine tunnels, 
such as Mont Cenis, Simplon and Loetsch- 
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berg, will be encountered, necessitating rapid 
emplacement of the tunnel lining to avoid 


movements due to the great pressure of the 


overburden, and extensive air conditioning 
with refrigeration plant. It is estimated 
that the temperature of the rock will be as 
high as 37 deg. Cent. and will be in excess of 
35 deg. Cent. for 2km of the tunnel. At 
present only a small portion of the tunnel- 
ling has been completed and the critical length 
remains to be driven. 


POTENTIALITIES OF THE CATCHMENT 


The somewhat extensive survey which 
has been given in this article will, it is hoped, 
give an idea of the variety of developments 
which are in progress in the Isere catchment 
and of the possibilities and problems peculiar 
to that area. As mentioned in the introduc- 
tion, 4210 million units of electricity were 
generated in the catchment during 1950; 
that figure will be substantially increased 
year by year, until a production of the order 
of 10,000 million units is reached when the 
area will be substantially fully developed. 
The various schemes described in the fore- 
going paragraphs are of considerable mag- 
nitude and complexity, and their achieve- 
ment reflects great credit on the skill of the 
various French engineers and firms who have 
been responsible for them. France’s power 
supplies will be largely derived from such 
sources in the future, for development is also 
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in progress in other areas. In the Alps them- 
selves, the Durance catchment is potentially 
of eomparable magnitude with the Isere, 
and there are several smaller rivers, such as 
the Arve, which drains the north-western 
part of the Mont Blanc massif and flows into 
Lake Geneva, and several streams in the 
Alpes Maritimes. The development of the 
Rhone and the Massif Central have been 
referred to earlier in the article, and a great 
deal of work is also in progress in the 


Pyrenees. 

Owing to the numerous schemes which 
have been mentioned, it has unfortunately 
not been possible to mention the names of 
the various firms concerned with them, 
except in one or two cases. The design of 
hydraulic works in France is under the 
control of the Directeur de l’Equipement of 
Electricité de France. Most of the new 
works mentioned in this article have been 
designed by the Region d’Equipement 
Hydrauliques Alpes I, which is under the 
direction of Monsieur Ligouzat; some of 
the works, however, notably those in the 
Are Valley and the Isere-Arc diversion, are 
being carried out under the direction of the 
Region d’Equipement Hydraulique Alpes II, 
for whom the chief engineer is Monsieur 
Chapoutier. Our thanks and acknowledg- 
ments are due to the first mentioned of these 
authorities, whose co-operation has made this 
article poss ible. 


Pneumatic Handling of Flour Mill Stocks 


By B.,.FRANCKE 


pete the earliest days of automatic flour- 
milling the movement of stocks between 
processes has been mainly vertical. The 
stocks have been lifted by elevators to the 
top of the mill and allowed to fall down 
spouts to successive processing machines on 
successively lower floors. The first floor. of 
the mill is usually the lowest of the machine 
floors, and usually has the roller mills on it. 
Stocks fall to the roller mills from sifting 
machinery on higher floors. From the roller 
mills they fall to elevator boots on the ground 
floor, and are elevated to the top of the mill 
again. Flourmilling is a process of repeated 
grinding and sifting, and in general stocks 
will travel up and down the height of the mill 
once for every time they are ground. Of 
course, stocks may have to be moved 
laterally as well as vertically, but mill plants 
are so arranged, if possible, that stocks do 
not have to be moved laterally further than 
they can be carried by sloping the spouts. 
They cannot be carried very far by that 
means, because they will not fall freely unless 


the spouts slope fairly steeply. Horizontal. 


conveyors of various kinds are used if stocks 
have to be moved laterally further than 
sloping spouts can carry them. 

Until quite lately mechanical elevators 
have been universally used for elevating mill 
stocks. Bucket elevators, with their buckets 
mounted on belts, have been the commonest 
kind. 

The possibility of a pneumatic handling 
system to replace the mechanical elevators 
has been considered by milling engineers for 
a long time. They were familiar with many 
of the problems involved, partly because 
pneumatic ship-discharging plants had long 
been used for unloading wheat at port flour 
mills, and partly because all flour mills apply 
forced ventilation to some of their machines. 
The design of these ventilating or “ exhaust ” 


systems calls for study of the problems of 
moving air through pipes. 

There were many potential advantages 
that made the pneumatic system attractive. 
The cost of the installation (and of installing 
it) seemed likely to be lower than the cost of 
a mechanical elevator system, and its main- 
tenance costs seemed likely to be much lower. 
It seemed that the conveying air might be 
used to replace the normal exhaust system, 
at least on the roller mills, and perhaps on 
some of the sifting machines. The installation 
and power costs of those parts of the exhaust 
system might thus be saved. Because the 
pneumatic installation would be more com- 
pact than bucket elevators, it would be 
possible to house a milling plant of a given 
capacity in a smaller building. Finally, a 
pneumatic handling system should be far 
less liable than bucket elevators to insect 
infestation. 

Against all these attractive possibilities 
there were two disadvantages to be feared : 
that the power costs of the pneumatic system 
would be high, and that the conveying air 
would evaporate too much moisture from the 
stocks (a serious matter for the miller, for he 
sells his flour by weight). 

It is not surprising that some of the first 
full-scale experiments in the pneumatic 
handling of mill stocks were made in coun- 
tries where water power was plentiful and 
some extravagance of power could be 
tolerated. The experiments showed that the 
forecasts of high power consumption had been 
right, and in some of the early installations 
evaporative losses, too, were found to be 
greater than they normally were in mills 
with mechanical elevators. But it was not 
only the expected disadvantages of pneu- 
matic handling that materialised in these 
early experiments ; the potential advantages 
were also realised to the full. It soon became 
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clear that some millers were willing to accept 
even the high power costs for the sake of the 
general attractiveness of the pneumatic 
system, and their interest naturally prompted 
the milling engineers to make great efforts to 
overcome its disadvantages. 

The problem of evaporative loss soon 
proved to be less serious than some early 
experience had suggested. The ultimate 
cause of evaporative loss is the heat that 
grinding generates. If no steps were taken 
to dissipate that heat, even mills that used 
mechanical elevators would experience high 
evaporative losses. The roller-mills them- 
selves and the stocks they were grinding 
would both get much warmer than they 
should, and the stocks would be left warm, 
to be slowly cooled by mere contact with the 
cooler air. During that slow cooling they 
would lose a great deal of moisture, for warm 
stocks lose moisture to the ing air 
much faster than cool ones do. The normal 
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thoroughly and, if it evaporates more mois- 
ture from the stocks in the process, they lose 
less moisture later because they are cooler. 
It seems certain that the more thorough 
cooling of the roller-mills themselves must 
reduce significantly the highest teniperature 
that the stocks ever reach during grinding, 
and that must directly reduce evaporative 
losses. The balance of advantage within 
the roller-mills themselves seems to be 
sufficiently in favour of the pneumatic system 
to offset what it loses by the longer con- 
tact between stocks and moving air. It is 
worth noting that the stocks themselves 
move fast through the pneumatic conveying 
pipes and so the relative velocity of the 
stocks and the air will be very much less 
than the velocity of the air through the 
pipes ; moreover, the difference in humidity 
between the stocks and the air in the con- 
veying pipes has already been narrowed by 
the transfer of moisture within the roller- 
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bottom of the case. Stock falls from ty 
cyclone. through the upper port into th 
pockets of the seal and then from thy 
pockets through the lower port into th 
spout. 

The conveying air passes from the cyclong 
to the centrifugal fans that are used to moyp 
it. The fans blow it to textile-filter dug, 
collectors, which remove from it the small 
amounts of stock that escape the cyclones, 
The filtered air is perfectly clean and may 
be allowed to escape to the atmospher 
either inside or outside the mill building 
but if it is released outside, the pressuy 
within the mill will be lowered and air from 
outside will flow, in. 

The conveying air enters the pne:matic 
system through the roller-mills, impelled 
by atmospheric pressure. The system that 
has just been described needs high air speeds 
to carry the stocks round the bends 4A, B, ¢ 
in the pipes (Fig. 1) and along the horizont] 
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FiGsS. 1 AND 2—EARLY ARRANGEMENT FOR PNEUMATIC HANDLING (LEFT) AND MODERN LAYOUT (RIGHT) 


exhaust system that flour mills with mecha- 
nical elevators apply to their roller-mills is 
designed to cool both the stocks and the 
roller-mills and so to minimise evaporative 
losses and bring the stocks to a condition 
suitable for sifting processes. It is true 
that the air current drawn through the 
stocks increases the rate of evaporation from 
them slightly, but it quickly cools them to a 
temperature at which they will lose very 
little more moisture in still air. The evapora. 
tive loss that the exhaust air causes will be 
reasonably small unless the exhaust air is 
warm or is much drier, initially, than the 
stocks themselves. It had been feared that 
the pneumatic handling system would in- 
crease evaporative losses Because it would 
draw more air through the stocks than the 
normal exhaust on roller-mills would, and 
because the stocks would spend longer in 
contact with the conveying air than with 
the air of the normal exhaust system. 
Curiously enough, these two differences are 
found to largely offset each other if condi- 
tions of air temperature and comparative 
humidity are satisfactory. Because the 
pneumatic system uses more air, it cools 
both the stocks and the roller-mills more 


mills: These considerations may explain 
why in practice pneumatic handling instal- 
lations have not suffered generally from the 
high evaporative losses that were expected. 

The problem of high power consumption 
proved a more obstinate one and is still a 
handicap to pneumatic handling systems 
built to the earlier designs. 

In those earlier designs the stocks are led 
downwards from the roller-mills into hori- 
zontal pipes immediately beneath the roller- 
mill floor. The horizontal pipes carry the 
stocks to the sides of the building and there 
curve upward and lead vertically to the top 
of the mill; there they curve again and lead 
horizontally into the cyclones that separate 
the stocks from the air. Cyclones of the 
small diameters used for this purpose can 
be highly efficient separators. They can 
remove from the air more than 99-8 per 
cent (by weight) of the stock entrained in it. 
The stocks are discharged from the cyclones 
into spouts that lead to the sifting machines. 
Each cyclone discharges through a rotary 
seal—a horizontal cylinder, with radial 
poekets in it, which fits into a cylindrical 
case and revolves in it. Successive pockets 
register in turn with ports at the top and 


parts of the pipes. Careful research has 
shown that it is through these parts of the 
system that the stocks are hardest to move. 
It was reasonably assumed that if these 
resistances could be removed, by the elimina- 
tion of the bends and horizontal parts them- 
selves, a system might be developed that 
would work satisfactorily with lower air 
speeds and correspondingly lower power 
consumption. A comparison between Fig. | 
and Fig. 2 shows how far the elimination of 
bends and horizontal pipes has proceeded. 

In the earlier system shown in Fig. | 
each pneumatic conveying pipe begins 
immediately beneath the roller-mills and 
contains three 90 deg. bends and also a 
horizontal section, which will vary in length 
according to the width and the arrangement 
of the roller-mill floor. 

In the later and more efficient system 
shown in Fig. 2 the conveying pipes proper 
are the ones shown at the sides of the mill, 
reaching from the bottom of the building to 
the top. The stocks are carried to the pick- 
up points for the pneumatic pipes by spouts 
from the roller-mill hoppers. The spouts 
need not slope steeply enough to move the 
stocks by gravity alone, for the conveying 
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air, drawn into the system through the 
roller-mills, flows with the stocks and helps 
to move them down the spouts. There may 
not seem to be much difference between 
these “ gravity-assisted air spouts ” (as the 
makers call them) and the corresponding 

of the pneumatic conveying pipes in the 
earlier system ; but in fact the difference is 
important. The air need not move through 
the spouts at nearly such high as are 
needed to move the stocks through the first 
bends and horizontal pipes of the older 
system. The spouts can accordingly be 
made larger in section (and so lower in 
resistance) than the conveying pipes, with 
the result that, whereas in the older system 
this first part absorbs a great deal of power, 
in the later system it absorbs very little. Of 
the spouts shown in Fig. 2 only the ones from 





DIFFUSERS DRIVEN FROM 
A COMMON SHAFT 


Fic. 3—-LINE OF 


the two inner lines of roller-mills really need 
the help of the air to move the stocks. The 
spouts from the outer roller-mills are steep 
enough to move stocks by gravity alone ; 
that is the most efficient arrangement of all 
and, of course, it can be used for all the 
roller-mills, in a narrower mill that only has 
two lines of them. 

The most ingenious feature of the system 
shown in Fig. 2 is the device for negotiating 
the acute bend between the spouts from the 
roller-mills and the vertical conveying pipes. 
The makers call this device a “‘ diffuser.” It 
is simply an air-tight drum, which has inside 
it a rotor with radiating vanes. It serves 
for the pneumatic elevator very much the 
same purpose that the boot serves for a 
mechanical elevator: it presents the stocks 
to the elevator in such a way that the eleva- 
tor can get hold of them. The spout from 
the roller-mill enters the diffuser drum tan- 
gentially and the elevator pipe leaves it 
tangentially, The air enters comparatively 
slowly through the large-section spout and 
its circulation within the drum is kept com- 
paratively slow by the rotor vanes. The 
peripheral speed of the vanes is substantially 
less than the speed of the air in the elevator 
pipe. The stock in the diffuser is kept in 
suspension by the controlled circulation of 
the air until it ig drawn into the elevator 
pipe. The diffuser has been found to be an 
efficient means of carrying the air and stock 
round a sharp bend, and by allowing one 
sharp bend in the system it has been possible 
to eliminate other serious bends completely. 
The diffuser rotors are power driven but in @ 
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well designed installation all the rotors on 
one side of the mill can be so aligned that 
one straight-through shaft can drive them 
all (Fig. 3) and the power needed to drive 
them is only of the order of one-thirtieth 
h.p. per rotor, however they are driven, 

The special cyclones that have been 
developed for the new system algo help to 
eliminate bends by means of their steeply 
sloping intakes (Fig. 4). 

The total effect of these developments on 
the power consumption of pneumatic con- 
veying systems can be seen in the following 
table, which compares the power consumed 
for all p by three milling plants, each 
with a different handling system. 


Power Oonsumption at Three Mills, Hach Grinding 100 
Tons of Wheat Per Day* 


























Bucket | Mill as | Mill as 
elevator} Fig. 1 | Fig. 2 
mill 
: h.p, h.p. h.p. 
Pneumatic conveying fans}; — 90 30 
Low-pressure fans ... ... aes 12 ; 12 3 
Bucket elevators... ... 10 ‘aja pis ia 
General exhaust on roller 20 cS RENE SEP es 
mills and plansifters 
All other machinery (power 155 | 155 | 155 
consumption not affected ; 
by handling system) 
Total power consumed by| 185 967 | 197 
mi 














* Figures by courtesy of Henry Simon, Ltd. They are 
to be regarded as average figures, liable to some variation 
with variations in the grist and in other conditions, 

The most striking comparison in the 
table is the comparison between the powers 
that the pneumatic conveying fans need in 
the old system, shown in Fig. 1, and in the 
new system, shown in Fig. 2. The saving in 
the new system of two- of the power 
that the old system required must be regarded 
as a remarkable achievement. 

The comparison between the power con- 
sumption of the new system and that of 
the equivalent i in a bucket- 
elevator mill has to be made rather less 
directly to be fair. Although the actual 
elevators of the bucket elevator mill use 
only one-third of the power that the new- 
system pneumatic elevators use it must be 
remembered that the pneumatic elevators 
are doing—at no extra cost in power— 


827 


the work of the general exhaust on the roller- 
mills and plansifters, which use twice as 
much power as the elevators do in the bucket- 
elevator-mill. But it is fair to charge against 
both of the pneumatic systems the power 
consumed by the low-pressure fans that are 
used in both of them for exhausting the 
textile-filter dust-collectors, If the power 
used by these low-pressure fans is included 
the total power consumption of the new 
pneumatic system is seen to be roughly 
40 per cent greater than the fairly compar- 
able power consumption of the elevators, the 
roller-mill exhaust, and the plansifter exhaust, 
in the bucket-eleyator mill. Two considera- 
tions help to put the importance of that 
difference in its proper perspective: first, 
the total power consumption, for all pur- 
poses, is only about 6 per cent higher in 
the new-system pneumatic mill than it is 
in the bucket-elevator mill, and, secondly, 
before the new pneumatic system was avail- 
able many a miller was anxious to avail 
himself of the general advantages of pneu- 
matic handling, even at the cost of raising 
the power consumption of his milling plant 
by almost 40 per cent. 

Another considerable advantage of the 
new pneumatic system may be mentioned 
in conclusion. The older system was very 
vulnerable to choking if it was temporarily 
overloaded and it was almost certain to be 
choked if the mill was stopped suddenly, 
whether by intention or through a power 
failure. In any of those circumstances 
stocks were prone to lodge in the bends and 
horizontal parts of the pipes and when that 
happened there was no remedy but to dis- 
mantle the parts that were choked. ‘The 
new system is much less me to these 
ivalies Deceuee there © Ro. part of ithe 
conveyi ipes or of the spouts that stoc. 
will sed Toles in. If the air supply fails 
the stocks tend to fall from the spouts and 
conveying pipes to the diffusers and the 
diffusers automatically release overloads of 
that kind through flaps that are normally 
held closed against the edges of the diffuser 
drum by atmospheric pressure. 

The new system is already at work or in 
the course of installation in more than 
twenty mills in many different countries and 
there is little doubt that improved pneumatic 
handling systems will in time replace the old 
mechanical-elevator systems. 
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Progress. of the Owen Falls Hydro- 


Electric 


N our issue of July 9, 1948, an account was 

given of the proposed Owen Falls hydro- 
electric scheme in East Africa, on the White 
Nile, 2 miles downstream from Lake Victoria. 
Construction of the permanent works of this 
project, which is being built for the Uganda 
Electricity Board, was started in mid-1950, 
and it is now possible to give an idea of the 
progress up to the present time. Briefly, the 
scheme consists of a gravity dam 2725ft long, 
the maximum height of which is 85ft, Six 
control sluices, each 6ft 9in by 9ft 10in wide, 
which are to be constructed at the centre of the 
dam, will be capable of taking the maximum 
recorded flow of 43,000 cusecs. In addition to 
the main dam, there are two short dams forming 
the sides of the headrace channel to the power- 
house, and the intake dam immediately up- 
stream of the power-house containing the 
control gates and screens for the turbines. 
The gross available head will be 63ft and, with 
an assumed average flow of 17,800 cusecs, 
regulated to give an annual load factor of 
supply of 60 per cent, the maximum output 


Scheme 


for the river to pass through during the second 
stage, will allow for the contraction of the 
concrete on cooling. On the main dam con- 
creting has been started and the placing of the 
cribs for the cofferdams is well under way, 
small sections of the river bed having been 
dewatered approximately twelve months ago. 
Our first illustration shows the excavation for 
the main dam, with a small cofferdam, and the 
crib-placing gantry on the right-hand side. 
It is anticipated that the water level will be 
raised in the early part of 1953. 

In the case of the power-house construction, 
the cofferdam on the downstream side has been 
completed, while the rock excavation is well 
advanced for all ten sets. The concrete founda- 
tion for the first unit is complete, ready to 
receive the spiral casing of the turbine. Struc- 
tural steelwork for the first three bays of the 
power-house has been erected and a start has 
been made on the erection of the 120-ton over- 
head crane. The illustration shows erection 
of the power-house steelwork in progress. 

The consulting engineers to the Uganda 
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will be 135MW. Restrictions of the rail trans- 
port from Mombasa have limited the size of 
generating units to 1I5MW, so that the station 
has been designed to hold ultimately ten of 
these units, including one standby. Four turbo- 
alternator sets are to be put into service 
progressively during 1953 and 1954, and two 
further units in 1955. The remaining units 
will be installed as the demand for power grows. 

Apart from supplying the growing demand 
for power by consumers already settled in 
this region, the scheme will assist towards 
increasing the industrial development of this 
part of East Africa. Also, at the request of 
the Egyptian Government, the dam is to be 
built Im higher than is necessary for power 
requirements, in order to increase the storage 
capacity so that it will be possible to release 
water for irrigation in Egypt in times of 
drought. 

The first stage of construction for the main 
dam involved excavation on the right bank to 
maintain the flow of the river while the coffer- 
dams of timber cribs with a steel sheet pile 
facing were built from the left bank. The first 
section of the main gravity dam of cyclopean 
concrete is being built in alternate 15ft sections, 
which, besides providing temporary openings 


Electricity Board are Messrs. Kennedy and 
Donkin (East Africa), with whom are associated 
Sir Alexander Gibb and Partners, consulting 
engineers for the civil engineering work. The 
main contractor for the civil engineering work 
is the Owen Falls Construction Company, a 
group of four British and four Dutch firms. 
Redpath Brown and Co., Ltd., has supplied 
the structural steelwork for the power-house ; 
Sir William Arrol and Co., Ltd., the 120-ton 
crane, and Glenfield and Kennedy, Ltd., is 
responsible for the sluice gates. The Kaplan 
turbines and alternators are being supplied by 
Boving and Co., Ltd., and the British Thomson- 
Houston Company, Ltd., respectively. 


AGGREGATE PLANT 


In order to supply the large quantities of 
clean and graded aggregates needed for concrete 
making in connection with this project, a central 
crushing, screening and storage plant has been 
built for the Owen Falls Construction Company 
by Pegson, Ltd., of Coalville, Leicestershire. 
Two views of this plant are reproduced on the 
opposite page. é 

Up to the time of writing the stone being 
crushed at Owen Falls is amphibolite, a close- 
grained igneous rock, and a small amount of 
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river bed gravel. The plant was desigied to 
supply 250,000 tons of coarse aggregats and 
125,000, tons of crushed and natural sand jy 
about two years’ working. Its capacity fo, 
all sizes of coarse aggregate is 125 tors 
hour—or up to 96 tons per hour of minis din 
material when required—and 60 tons of sand 
per hour. The aggregate sizes required are 
3in, l}in, jin, fin and fin (sand), and addi. 
tional natural sand, as distinct from the stong 
sand, is dealt with separately. 

Quarried stone is loaded by 1} cubic yarg 
shovels into 44 cubic yard dumpers, which tip 
the material for primary crushing direct! y into 
a ‘* Pegson-Telsmith 25 B ” gyratory mahine, 
An alternative feed is provided by skips o erat. 
ing on lines adjacent to the crusher. This 
crusher accepts any stone that can be picked 
up by the 1} cubic yard shovels, and with its 
large capacity of 350 tons per hour has sufi cient 
reserve to deal with fluctuating and interm ‘tent 
feed, the average feed rate being 125 tons per 
hour. The crusher is situated above ground 
level to make possible the inclusion of a minor 
surge pile of crushed stone inside the found. tion 
walls under the primary stage. 

For secondary crushing stone, of minus 8in, 
is extracted from this minor pile by two 
“Sherwin” magnetic feeders and transferred 
to “16B” primary gyratory crushers. Pro. 
vision is made in these feeders for extracting 
any “‘ muck ” present in the crushed stone and 

ing it to ground by chutes. 

Each of these “‘16B” machines, being of 
the primary type, can be fed direct from their 
own large feed storage hoppers if desired. The 
hoppers are fed by the dumpers and the rock 
is controlled at the outlet to the crushers by 
hanging chains. This arrangement permits 
the “25B” primary to be stopped when 
particularly good fragmentation is being 
obtained by blasting in certain of the 
quarry. One or both the ‘‘ 16 B” crushers can 
be operated as desired either doing-secondary 
or primary ing duties. The minus 4}in 
stone from the “16B’”’ machines passes by 
way of chutes to a troughed belt conveyor 
which is 30in wide, 130ft centres, and handles 
up to 220 tons per hour of the crushed amphi- 
bolite at 200ft per minute. This conveyor and 
others used in the plant were supplied by Hugh 
Wood and Co., Ltd. 

River bed gravel is fed to this first conveyor 
as required, from a receiving hopper situated 
above,-and the gravel is extracted from the 
hopper at a controlled rate by an electric 
vibrating feeder. Approximately 10 per cent 
gravel is added to the crushed rock. 

Stone and gravel are carried by the inclined 
conveyor to the screening and surge bin 
structure. The first and upper screen is a 12ft 
by 5ft triple-deck inclined vibratory machine. 
The top or scalping deck rejects all plus 3in 
stone for recrushing into a rejects chute. The 
second screen is a 12ft by 5ft double-deck 
machine. A five-compartment surge hopper 
receives and stores aggregate from the screens, 
sizes 3in to l}in, l}in to fin, fin to fin, Zin to 
fin and minus fin (sand). 

Rejects, plus 3in to 8in material, passes from 
the first screen to a 20-ton storage hopper by 
chute and a 20in wide troughed belt conveyor 
with 30ft centres. Two feeders extract the 
rejects from the bin and feed by way of chutes 
into two swing hammer crushers incorporated 
in the plant to break up the “ slabby ”’ rejects 
preparatory to the final crushing stage. The 
product from these crushers is transferred by 
way of a 24in wide, 108ft centres, curved 
troughed belt conveyor which delivers the stone 
to the first conveyor and thence to screens, thus 
completing the closed circuit. 

When increased quantities of the aggregate 
sizes minus #in are required, a 48in “ Gyra- 
sphere ”’ fine crusher is used. The aggregate 
sizes 3in to 1}fin and I}in to jin are extracted 
from either or both bins, as required, by magnetic 
feeders and carried to the fine crusher by an 
18in troughed belt conveyor. This machine 
reduces the stone to minus }in size, before it 
is deposited on to the 24in curved conveyor 
with the products of the two swing hammer 
crushers, for rescreening. It reduces the minus 
3in stone to minus jin at the rate of 45 tons 
per hour, and serves to boost the quantity of 
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gmall size aggregate produced by the previous 
hing. 

ae Bes to @ minimum the amount of 
stone dust in the aggregate, dust collection is 
arranged at the points where maximum dust 
ig produced. Air is extracted with the dust in 
suspension, immediately it leaves the crushing 
ones of the machines, and is dealt with by a 
7ft cyclone. 

For aggregate handling and storage six 
major stock piles, each composed of the aggre- 
gate gradings specified were laid down, These 





POWER STATION STEELWORK 


stock piles, which give a total storage capacity 
of approximately 14,000 tons, including the 
natural sand, are each about 40ft high. They 
are formed by five separate inclined troughed 
belt conveyors, each of which is 18in wide and 
runs at 150ft per minute, and varying in 
capacity from 25 to 55 tons per hour according 
to feed. Each belt takes an individual aggregate 
size from the appropriate surge bin section of 
the crushing and screening plant to form the 
individual stock piles. The delivery end of 
each conveyor is cantilevered well out from the 
conveyor supporting tower to leave the base 
of the stock pile clear of obstruction and ensure 
easy access for bulldozers or other machines 
used for removal of stock pile remnants. For 
reclaiming the aggregate two 26in wide troughed 
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belt conveyors, with 240ft and 195ft centres, 
are arranged beneath the stock piles in timber 
tunnels. The ate is drawn from any 
stock ‘pile and deposited on to a reclaiming 
conveyor by chutes having quadrant valves 
and swivel size plates. Three outlets are used 
at each stock pile to ensure maximum aggregate 


‘ recovery. Each of these two conveyors will 


handle up to 200 tons per hour. The tunnel 
conveyors deliver the aggregate on to an 
inclined troughed belt conveyor which is 26in 
wide and 258ft long, and discharges into the 
hoppers of a batching 
plant at a height of 81ft. 
This batching plant has 
a capacity of 200 tons 
and was supplied by 
Winget, Ltd. 

& Predetermined pro- 
portions of natural sand 
for the concrete are 
dealt with quite separ- 
ately and independently 
from the main plant 
described above. This 
sand is won from a 
section of beach on Lake 
Victoria and is shipped 
to Jinja by barge, un- 
loaded by grab crane 
and conveyed to site by 
lorries. The dry sand is 
dumped into a water- 
filled concrete hopper, 
where a pump extracts 
a solution (30 per cent 
sand, 70 per cent water), 
and elevates it to a 
sand cone which deli- 
vers 40 cubic yards per 
hour of washed and 
graded (fin to 100 
mesh) dewatered sand, 
which is then deposited 
on to astock pile situat- 
ed directly above one of 
the reclaiming tunnel 
conveyors. The sand is 
then batch weighed and 
fed to the concrete 
mixers along with the main stone aggregate 
which has previously been batched to meet 
concrete specification. The dirty water and 
silt separated by the sand cone is piped to 
disposal. This natural sand-washing equipment 
was supplied by William Mosley (Engineers), 
Ltd. 


All crushers, screens and conveyors are 
independently driven by totally enclosed, 
surface-cooled motors having “‘ tropical”’ wind- 
ings. The motor control equipment is concen- 
trated at two points. For the primary, secondary 
and tertiary crushing stages the controls are 
stationed in an elevated housing commanding 
a complete view of the plant. The second 
switchgear point is situated at the top of the 
main screening section and controls the screens 


ARRANGEMENT OF CONVEYORS AND SCREENING AND STOCKING-OUT 
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and conveyors. Sequence starting is arranged 
for and emergency push-button “stop” 
switches are arranged at all essential points. 

To deal with the heavy lifts when erecting 
and for subsequent servicing of the plant a 
10-ton, 120ft derrick was installed to cover 
the large primary and secondary crushers. 
All the main bearings of the crushers are lubri- 
cated automatically to make the machines 
independent of the attention of unskilled 
native labour. 





Argentine Grain Elevator 

Smmon Hanpiine Enarveers, Ltd., Cheadle 
Heath, Stockport, has recently completed the 
fitting of the mechanical and electrical equip- 
ment of the largest grain elevator in South 
America. The Buenos Aires elevator is the 
fifth to be completed since 1938, the other 
elevators being at Rosaria Sud (75,000 tons), 
Villa Constitucion__ (54,000 tons), Quequen 
(48,000 tons), and the extension to 140,000° 
tons of the 80,000-ton elevator at Ingeniero 
White. The Buenos Aires elevator, which has 
a storage capacity of 150,000 tons, is capable 
of receiving, storing and shipping 1,500,000 
tons of grain per annum. 

Grain is delivered by road, rail and water. 
The rail wagons are unloaded by four intake 
lines of conveyors, each having a capacity of 
500 tons per hour, power shovels being pro- 
vided for bulk wagon discharge. Road vehicles 
discharge to a similar intake line with a capacity 
of 250 tons per hour, and for handling water- 
borne grain there are two travelling pneumatic 
plants on the dock side, each of 70 tons per 
hour capacity. 

In addition to the handling machinery there 
is a grain cleaning and drying plant and a dust 
collecting installation. The grain is moved by 
some sixty-five conveyors, which have a total 
length of 5 miles and twenty elevators, 
some of which measure 260ft between head 
and boot pulley centres. For operating the 
various motors a total of 7500 h.p. is required. 
The cleaning plant, which can deal with 3700 
tons of grain per day, consists of warehouse 
separators, oat clippers and disc separators 
and there are a number of cleaning machines 
for re-treating the screenings of the main 
cleaning plant. The drying system incorporates 
three grain dryers with a daily capacity of 
440 tons. Fourteen separate plants form the 
comprehensive dust-collecting system and the 
dust, after being discharged into collecting 
chambers, is sprayed with water and then 
pumped into the sea in the form of sludge. 

A pneumatic tube signalling system has been 
installed for transmitting messages from point 
to point in the {large building and] an elabo- 
rate electric control and si i system 
enables each individual wagon load of grain 
to be traced through the elevator and identified 
at any stage of its journey. The operation of 
the whole elevator is controlled from a main 
signalling and control panel. 
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Metallurgical Topics 


Aro-Cast Molybdenum 

ALTHOUGH metallic molybdenum was first 
isolated in 1782 by the Danish chemist, P. J. 
Hjelm, a century and a quarter elapsed before 
it was successfully produced in a coherent and 
ductile form. In 1910 Colin Fink reported the 
properties of molybdenum in the form of wires 
made by the methods of powder metallurgy 
previously applied to the manufacture of 
tungsten filaments. The applications of metallic 
molybdenum were limited to its use for small 
components of lamps, vacuum tubes, &c., in 
which a vacuum or an inert gas protected it 
from oxidation. Molybdenum powder is made 
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by the reduction of molybdenum trioxide, 
obtained from ammonium molybdate, by 
hydrogen. Up to 1940 the powder-metal 
compacts as ordinarily produced did not 
exceed a few pounds in weight. In subsequent 
years there was an increasing demand for 
materials resistant to very high temperatures 
and an intensification of research on metals 
of high melting point. Molybdenum was 
relatively abundant and was notable for its 
high melting point of 2622410 deg. Cent. 
The powder-metallurgy method was so modi- 
fied and improved that masses of molybdenum 
weighing up to 500 Ih were made available. 
The further mechanical treatment of these 
metallic compacts by rolling and other forms 
of hot or cold working presented no unusual 
difficulties. It was early realised that applica- 
tions of the pure metal would be limited by 
its strength; and alloys, also produced by 

wder-metallurgy methods, were investigated. 

itherto all attempts to make solid ingots of 
ductile molybdenum by melting and casting 
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had failed, not (in recent years) because of its 
high melting point, but mainly because of 
contamination from the atmosphere or from 
the erucible. By 1946, however, the Climax 
Molybdenum Company had devised a suceess- 
ful means of melting and casting the metal, 
The paper deseribing the process was pub- 
lished jointly by R. M, Parke and J. L. Ham!, 
and these two investigators have recently been 
responsible for two separate accounts** of 
advances in the metallurgy of molybdenum, 
whieh together give a most valuable and com- 
prehensive statement of the present position. 
A great impetus has been given to production 
by the recently developed arc-cast process, 
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Ingots up to 6in in diameter and 150 Ib in 
weight are now being produced and equipment 
for the production of 1000 lb ingots, 9in in 
diameter, is under construction. 


THE Agc-Cast PRocEss 

Melting takes place in an alternating-current 
arc, which operates between a vertical, con- 
sumable molybdenum electrode and a pool of 
liquid metal. Contamination of the melt is 
avoided by carrying out the process in an 
evacuated space, or by the use of an inert 
gas. The consumable metal electrode is 
formed continuously by extruding molybdenum 
powder through a special die. This electrode is 
continuously being strengthened by a sinter- 
ing action due to the heating brought about 
by resistance to the current it carries to the 
are. The lower end of the electrode, where the 
are is formed, becomes hot and drips molyb- 
denum into the pool below. This pool is held 
in a water-cooled hollow cylinder, which serves 
both as melting chamber and casting mould 
as it becomes filled. Deoxidation is effected 
by adding a small amount of carbon and 
pumping it off again as carbon monoxide, 
Unless the oxygen content of the cast molyb- 
denum is reduced to below 0-003 per cent, 
precipitation of oxide may occur in the grain 
boundaries and the material becomes prac- 
tieally unforgeable. Alloys which can be 
obtained by melting in a vacuum are limited 
to those of elements which do not give excessive 
volatilisation at the temperature involved. 
Some elements which would otherwise show 
undue volatilisation ean be added.if melting 
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is carried out in an inert gas, but then there 
is no way of removing the earbon monoxide, 
so that a purer material has to be used at the 
start. The advent of the are-cast process has 
greatly simplified the production of high- 
purity, ductile molybdenum and its alloys in 
sizes which permit extensive testing; and this 
has justified a review of the knowledge of their 
properties, gained from the examination of 
powder metallurgy products. 


MEcHANICAL PROPERTIES oF ARrc-CasT 
MoLtyBDENUM 


The Climax Molybdenum y has 
issued information about the tensile properties 
of arc-cast molybdenum in the form of hot- 
rolled rods, fin in diameter, hot-rolled and 
annealed sheet down to 0:013in thick, sheet 
eold rolled from 0-052in to 0-020in thick, as 
well as certain tensile and ereep-rupture 
tests at high temperatures. The tensile pro- 
perties of hot rolled and annealed are-caat 
molybdenum are shown in Figs. 1 and 2: 
those of cold rolled and annealed sheet in 


Fig. 3. Tensile strength is about the sz me jp 


. longitudinal and transverse directions biit the 


elongation is much lower in the transverg 
tests. In short-time tests the tensile strength 
of hot-rolled arc-cast molybdenum fell to about 
27 tons per square inch at 870 deg. Cont, 
and then progressively to 17 tons per squarg 
inch at 1070 deg. Cent. The correspondi 

values after recrystallisation of the cold-rolled 
material at 1225 deg. Cent. were about 15-5 
and 9-5 tons per square inch, respect ively, 
and on the basis of rupture after 250 hows 
about 9 and 2} tons per square inch: The 


46 
Young's Modulus 


44 


108 tb per sq. in. 


g 





g 17 
2 16 
= 15 





0 200 1,000 


Temperature°0 


‘ Poiasoa's Ratio varied from 0-314 to 0-330, average 


a 


Fig. 4—Effect of 7. on the Elastic Moduli 
ONS nome doolet Meyda” 
effeet of temperature on Young’s modulus 


and on the modulus of rigidity is shown in 
Fig. 4. 


Mo.tyspenuM-Ricu ALLoys 


It is clear that, in accerdance with usual 
experience, the pure metal can find only a very 
limited use and interest therefore centres on 
alloys of molybdenum. The primary purpose 
in the use of alloys is to improve the strength 
both at ordinary and at high temperatures. 
Selection of alloys for investigation was made 
on scientific grounds involving consideration 
of the crystal structure of the component 
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hard, brittle, insoluble compounds are not of 
any interest. Experience hag also 
shown that the introduction of a amount 
of a second phase may increase the hot hard- 
ness to such an extent that the alloy ceases to 
be ps st Until forging technique is fur- 
ther advanced, alloys containing a second phase 
in massive form may be exeluded from con- 
sideration. Apart from the use of these methods 
increased hardness may be obtained by the 


formation of a solid solution, a supersaturated 
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golid solution carrying with it the possibility 
of precipitation hardening, or a work-hardened 
golid solution, Of these, the first is constitu- 
tionally stable, whilst properties induced by 
the other conditions will be transient at a 
sufficiently high temperature, 

Ham® has reported on an extensive investiga.- 
tion of molybdenum alloys which were pre- 
pared by melting in the aro, either in a vacuum 
or in argon at one atmosphere pressure. Binary 
alloys of molybdenum with V, Ti, Cr, Mn, Fe, 
Co, Ni, Zr, Nb, Ta and W were prepared, and 
also with three other elements, Be, Al and Si, 
which were thought possibly to be effective 
as deoxidising agents, but of which little else 
was © . The solubility limits of Si, 
Ni, Co, Al and Fe (Fig. 5) were determined by 
X-ray measurements of lattice parameters. 
The hardness of the cast alloys at room tem- 
perature and at 870 deg. Cent. is shown in 
Figs. 6 and 7. These data served to guide the 
selection of alloys for more detailed study. 
So far it has been found possible to forge only 
those alloys whose hardness at 870 deg. Cent. 
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did not exceed 90, though, if suitable dies were 
available it might be possible by extrusion to 
-make useful products from alloys with an 
initial hardness of 180 at that temperature. 

Beryllium turned out to be a metal having a 
powerful effect, in that it conferred a suscep- 
tibility to heat treatment when present in the 
alloy to the extent of only about 0-05 per 
cent. Fig. 8 shows the hardness at room 
temperature of two alloys after being quenched 
from high temperatures. According to H. J. 
Goldschmidt, who is quoted, certain iron- 
chromium-molybdenum alloys containing from 
60 to 92 per cent of molybdenum appear to be 
promising as heat resisting materials, 

APPLICATIONS 

Possible applications, opened up by the 
greater availability of molybdenum, and now 
under investigation, include piercing plugs 
for seamless steel tubing, gas turbine blades, 
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FIG. 7—Hardness at 760-870 deg, Cent. of Molybdenum 


Alloys, Cast and An at 1320 Deg. Cent. 
(eacept Ti Alloys, Annealed at 1925 Deg. Cent., 
and Alloys with Be, Nb and W, not annealed). 


electrodes for heating molten gions, die-casti 

dies for brass aad other non-ferrous manetel 
of high melting point, components of turbo-jet 
engines, rockets and nuclear reactors, and 
parts exposed to certain corrosive chemicals. 
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However, a point has not yet been reached at 
which specific compositions can be selected 
for particular applications. Because of weight 
considerations, most aircraft-engine applica- 
tions of molybdenum will require fabrication 
of sheet into the finished parts by forming and 
welding. For this purpose elements which 
raise*the recrystallising temperature of molyb- 
denum must be employed. The minimum 
recrystallising temperature of arc-cast molyb- 


.denum varies from 970 to 1070 deg. Cent., 


according to the amount of cold work that 
it has undergone and to other conditions. 
Carbon reduces the recrystallisation tempera- 
ture, but the titanium alloys (which form a 
continuous series of solid solutions from pure 
molybdenum to pure titanium‘) are superior 
to others in this respect, requiring a high 
temperature for recrystallisation. 

A high rate of oxidation at high tempera- 
tures is one of the major disadvantages of 
molybdenum and presents the most important 
and the most difficult problem to be solved 
before the metal can be widely used in heat 
engines. The oxide, MoQ,, forms and vaporises 
at a considerable rate at temperatures above 
750 deg. Cent. Alloying with chromium— 
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so effective in reducing the rate of oxidation of 
iron at high temperatures—is of little value in 
arresting the formation of the volatile oxide 
of molybdenum. Methods of protection which 
are being developed include coating with 
another metal more resistant to oxidation, 
either by “‘ cladding” or by electrodeposition ; 
formation of a surface layer of molybdenum 
disilicide by heating the metal in an atmosphere 
of hydrogen and silicon tetrachloride; or the 
use of a ceramic coating. So far, no molyb- 
denum-rich alloy has been found to possess 
high resistance to oxidation or a surface having 
a capacity for self healing in the event of 
damage. It is evident, however, that in spite 
of the disadvantages and difficulties which 
have still to be overcome, good progress has 
been made in the production of molybdenum 
and its alloys and in the initial development of 
products which are probably destined to play 
an important part as heat-resisting materials, 
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Improvement in Hot-Working of 
Stainless Steels 

TxHE hot working qualities of any particular 
grade of stainless steel determine to a large 
extent its availability as bars, sheet, strip, 
plates and other commercial wrought products. 
The rare earth elements have been found to be 
effective in improving the hot working qualities 
of highly alloyed austenitic or partially 
austenitic grades of stainless steels and heat- 
resisting alloys containing up to 70 per cent 
of nickel with 10 to 60 per cent of elements from 
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the group of chromium, molybdenum and 
tungsten, the amount of any one of these 
three. not to exceed 30 per cent. In many 
instances, heat-resisting alloys falling within 
these limits of composition are available only 
as castings and are not considered suitable for 
hot working. Some of them, however, may be 
converted into wrought products when their 
composition is modified by the addition of a 
small amount of ‘‘ mischmetall.”” In others, 
the effect is to improve hot working qualities, 
giving better ingot-to-billet yields, requiring 
less billet preparation and showing superior 
surface finish in the hot rolled strip. Examples 
of the beneficial effects of the rare earth 
elements are given by members of the metal- 
lurgical staff of the Carpenter Steel Company, 
Reading, Pennsylvania, in a paper® on ‘‘ Hot 
Workability of Stainless Steel Improved by 
Adding Cerium and Lanthanum.” The term 
“rare earth elements” refers principally to 
cerium, lanthanum and those other metals 
commonly associated together in ‘ misch- 
metall.” 

The range of cerium and lanthanum needed 
to obtain improvement in hot working is 
determined mainly by the nickel content of 
the alloy, but is also influenced by such alloying 
additions as molybdenum, tungsten and copper. 
Tests were made on low-carbon (0-05 per cent) 
alloys containing about 10 per cent chromium 
with : 

Nickel, percent... ... .. 10 30 50 60. 67 
Molybdenum, percent ... 7:7 8-0 4-2 16 19 


and also on various coniplex steels with 
chromium up to 25 per cent. Alloy additions 
of cerium and lanthanum in the range 0-02 
to 0:04 per cent were found to be effective in 
promoting better hot workability in high- 
frequency and basic electric arc melts of alloys 
of the types : 


Lag C(max.) Cr Ni 

oO. 

. 808 ... 0-08 19/22 10/12 Mn 2 (max.) 
310 ... 0°25 rare 19/21 — 
316 ... 0-10 16/18 14 (max.) Mo 2-3 


Alloy additions of cerium and lanthanum 
in the range 0-08 to 0-18 per cent were found 
to be effective in achieving hot workability in 
nickel-chromium-molybdenum-copper, nickel- 
chromium-tungsten and other highly alloyed 
steels, useful for their resistance to attack by 
sulphuric acid or for their strength at high 
temperatures. No information is given as to 
the influence of these additions on the other 
properties. 


Nickel-Iron Alloys 


Nicxet and iron form a series of alloys which 
are outstanding for the wide range of physical 
properties that they exhibit. The Mond Nickel 
Compan: has collected together, in an 
attractively produced booklet of twenty-two 
pages, information about the properties (other 
than magnetic properties which are dealt with 
in a separate publication) of alloys contai . 
for the most part, upwards of 25 cent of 
nickel, The work of Guillaume and of Cheve- 
nard on these alloys first directed attention to 
their dilatational and elastic properties, the 
whole field of which, with its constitutional 
background, is summarised in the publication, 
Its value to the practical engineer and instru. 
ment designer is enhanced by the manner in 
which it deals also with the applications of 
these remarkable alloys in metrology and 
geodetic surveying, in temperature measuring 
and thermostatic devices, in glasa-to-metal seals, 
and in ingenious packing sleeves to minimise 
temperature stresses, where control of thermal 
expansion ig the essential requirement; and 
with their use as hair springs, springs for 
balances and pressure gauge diaphragms which 
depend on a constant modulus of elasticity 
for their accuracy under fluctuations of 
temperature. 





“*C. B. Post, D. G. Schoffstall and H. 0. Beaver, 
Journal of Metals, November, 1951, page 973. 


The Physical Prepetine the Nickel-Iron Alloys, 
BP os ag The Mo Wise oon y, Ltd., Ane 
and House, Curzon Street, London, W.1. 
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scoame But, unfortunately, the discussion, in our 
: estimation, added little to the value 
THRovGcHOUT the centuries the quiet of of the paper. For much that was stressed 


this earth has been afflicted by man-made 
noise, especially in cities. Long before 
the modern engineer came upon the scene and 
introduced those prime makers of noise, 
metallic machines, carts rumbled over cobbles, 
the iron-shod hooves of horses clattered on 
roads and the cries of street hawkers rose 
above the babel of thousands talking and 
bargaining in markets. Yet was there ever 
an age quite as continuously noisy as our 
own? Is it not true that man is becoming 
noisier and noisier? Has he not even pro- 
duced lately by the explosion of atom bombs 
noises louder than he ever produced before, 
noises to beat all previous noises ? We have 
to confess, too, that it is the engineer, in 
particular, who is the creator of noise. And, 
were we asked to single out one particular 
class of his machines not necessarily as the 
noisiest in itself, but, through its multiplica- 
tion, as the creator of more noise than any 
other, would we not have to choose the 
internal combustion engine? That engine 
has, indeed, brought untold benefits to man- 
kind. It is, in fact, impossible to conceive 
how modern civilisations could continue to 
exist bereft of that engine, whose sound 
dominates’ the’streets of cities‘and whose roar, 
in the tractor, now even disturbs the quiet 
of the countryside. Of course, the internal 
combustion engine is not the sole offender. 
There are others, less prolific, but even 
worse, such as pneumatic road breakers 
and their compressor plant, steel wheels 
running over steel rails, as in trams 
and trains, riveting machines and hosts of 
others. But, taking it all in all, could engi- 
neers but quieten the internal combustion 
engine the world would be a greatly more 
comfortable place in which to-live. 

It is, of course, mechanical engineers who 
are primarily to blame. For it is their pro- 
ducts rather than those of civil or electrical 
engineers that are the creators of noise. We 
were therefore glad to attend a meeting of 
the Institution of Mechanical Engineers 
three weeks ago, when the subject of noise 
came up for discussion. In last week’s issue we 
printed an abstract of the paper by Mr. C. H. 
Bradbury, which the members discussed. 


was common knowledge long ago. It was, for 
instance, pointed out that there is little point 
in installing a quiet engine in surroundings 
that are already noisy. But many years 
ago somebody made the same point more 
amusingly by the remark that if two babies 
are screaming in a room it leads to very little 
improvement to remove only one of them ! 
Again, it has long been appreciated how diffi- 
cult it is to measure noise satisfactorily. A 
co-ordination can be found, it is true, between 
the energy of a sound and the loudness 
apparent at a human ear. But the ear is 
sensitive not only to loudness, but also to so 
ill-defined a quality as offensiveness, a quality 
associated in some way, not with the energy, 
but with the pitch of the sound and probably 
with the particular combination of pitches 
concerned. But if upon the more scientific 
plane the discussion was not very illuminat- 
ing, there was more of interest to be found 
upon the practical side. The basic object of 
the paper was to show by what means the 
noises created by oil engines could be traced 
to their sources and there quietened. To 
some extent, of course, that has long been 
done. Indeed, listening to the discussion, 
we were driven to doubt a little whether all 
the instruments that are being devised for 
doing it are really such great improvements 
upon the doctor’s stethoscope that was so 
much used before the war! The hope is held 
out that eventually so much will be learned 
about the sources of noise by the new instru- 
mental methods that it may prove possible 
to design an engine to be quiet in the first 
place. Yet the hope may prove vain. For 
there are so many surfaces and shapes on a 
machine that can act as sounding boards, 
picking up and multiplying the energy of 
noises created elsewhere, that we cannot but 
doubt whether it will ever be possible to 
predict at the design stage how quiet a 
machine will in fact prove to be. 

Before the war a great amount of work was 
being done on the reduction of noise. Engi- 
neers, as a whole, seemed interested in the 
subject and quite a high proportion of re- 
search effort was being put into it. Efforts 
were being made—to mention very few 
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amongst many—to quieten trains ang 
particularly tube trains ; toseal off passenger, 
from the noise of the engines of road co.cheg, 
ears, aircraft, &c. ; and to reduce the noise of 
turbine gears and ships’ fans. Even the 
possibility of silencing concrete breake: ; wag 
being studied. But since the war much «f the 
interest seems to have evaporated. Luring 
the war, of course, engineers had matt: rs of 
more immediate importance to think aout, 
so that much research on noise was give: up; 
and since the war, no doubt, there has been 
so great a need to press up productivity that 
managements have not looked with favour 
upon researches likely to delay rather than 
to encourage production and unlikely to 
influence the profitability of sales. It was, 
indeed, obvious that several of those who 
spoke in the discussion at the ‘‘ Mechanicals ” 
had had little contact with the subject since 
pre-war days. We hope that this meeting at 
the “ Mechanicals ” indicates the beginning 
of a revival of interest in the subject. But 
unfortunately it cannot be taken to indi- 
cate more than a beginning of a revival 
of interest. For it was, relatively, somewhat 
ill-attended. 


ENGINE TERMINALS 

Durine the last twenty years or so of 
their existence considerable attention was 
given by the former main line railways to 
the modernisation of engine terminals, an 
example of which formed the subject of an 
important paper read early this year by 
R. F. Harvey, Chief Officer Motive Power, 
Railway Executive. This paper, read 
before the Institution of Locomotive 
Engineers in February, dealt particularly 
with the rearrangement of the Motive 
Power Depot at Polmadie, Glasgow, recently 
completed. 

Polmadie is one of the more important 
locomotive terminals, providing, as it does, 
power for Anglo-Scottish express passenger 
workings as well as main line freight and 
local train services. The value of what may 
be termed up-to-date facilities for the proper 
preparation of motive power is in itself just 
as worthy of attention as the design and con- 
struction of the locomotives themselves, one 
being, in fact, the counterpart of the other. 
Almost thirty years ago we called attention 
to the inadequacy of engine sheds for the 
work required, our remarks on the subject, 
under the title of ‘The Locomotive 
Hour,” appearing in our impression of 
March 24, 1922. In the course of our 
observations we referred to opinions expressed 
by Sir Arthur Watson, then general manager 
of the old London and North-Western Rail- 
way, when he said in part : as a railway man 
it had always appeared to him that the one 
thing that made for efficiency in railway 
operation was attention to the locomotive, 
and then went on to point out that the 
difficulty of the day was the shortness of 
the locomotive hours and the fact that eight 
hours’ work was not given for eight hours’ 
pay. The existence of this difficulty, we said, 
could not be denied, and suggested that it 
could ‘ best be surmounted by allocating 
to a given service engines fitted for that 
service and seeing to it that they were loaded 
to their economic capacity and that terminal 
facilities are such that the work necessary 
to prepare and repair engines may be carried 
out efficiently and with the least delay so 
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that the time they are available for the needs 
of the traffic department may be as great as 
possible.” During the intervening years, 
as we have already stated, a good measure 
of practical consideration has been given 
to the arrangement and equipment of engine 
terminals, while more recently the economic 
loading of engines has been the subject of 
investigation. 

So far as running shed modernisation is 
concerned, the scheme inaugurated by Sir 
Ernest Lemon on the London, Midland and 
Scottish Railway about 1932 constituted one 
of the greatest advances made in this direc- 
tion. The entire project was estimated to 
cost £1,115,500, of which £750,000 had been 
authorised between 1933 and 1937 for 
improvement to some forty-seven different 
depots. In certain instances the re- 
modelling carried out is stated to have 
resulted in savings in the time occupied 
in replenishing coal and water supplies, 
disposing of ashes and turning of engines 
by as much as 60 to 70 percent. The 
rearrangement of the large engine depot 
at Polmadie, which has brought it well to 
the forefront in equipment provided and in 
its general lay-out, is a creditable accom- 
plishment. It may be said to be a con- 
tinuation of Sir Ernest Lemon’s policy first 
put into practice almost twenty years 
ago. When discussing the paper to which 
we have referred, R. C. Bond emphasised 
the value of properly equipped and planned 
engine depots, pointing out: “ Where the 
diesel locomotive has supplanted steam 
power, it has been regarded as essential that 
the most modern form of running shed should 
be provided as a matter of course,” and went 
on to say that “it is at least arguable that 
more generous expenditure on the servicing 
facilities for steam locomotives would have 
modified appreciably the steam versus diesel 
balance sheet.” Whatever form of motive 
power is employed, detentions for main- 
tenance and inspection are inevitable, and 
the more expeditiously these can be carried 
out, the greater can be its revenue-earning 
capacity. 
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Literature 

Advances in Applied Mechanics. Vol. II. 

Edited by R. von Misgs and T. von 

Karman. New York: Academic Press, 

Inc. 1951. Price 6-50 dollars. 
Accorpine to the preface, the express 
purpose of this series of volumes (of which 
this is the second) “ is to give surveys of the 
present state of research work in various 
fields of applied mechanics.” The editors 
have deliberately given a large measure of 
freedom to the authors of the various papers 
who have not been expected to provide a 
series of abstracts of papers previously pub- 
lished, nor to supply in every case a complete 
set of references to papers elsewhere 
accessible. The papers are written by 
authors who are actively engaged in the 
particular field of research, and who are 
free to develop their own views. All these 
are laudable intentions, but such freedom 
calls for a certain discipline on the part of the 
authors in presenting a reasonably unbiased 
account of previous work in so far as it leads 
up to their own developments, and it is a 
little surprising to find in some cases that 
previous work which has constituted a dis- 
tinct contribution to a subject is completely 
ignored, both in the text and bibliography. 
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The title of applied mechanics embraces 
nowadays an immense range of mechanical 
phenomena. In America it appears, how- 
ever, to be narrowing its field in its approach 
to the phenomena, if these—and other recent 
papers—are any indication: none of the 
papers quotes the results of experimental 
investigation, although the definition of 
applied mechanics would suppose that theo- 
retical work would be supported by experi- 
mental evidence. The papers are exclusively 
theoretical. Not only are no new experi- 
mental results reported, but there is no com- 
parison of, or comment on, the theoretical 
results with respect to existing experimental 
results in those cases where such exist. 

The papers cover a wide range of specialised 
topics and owing to the editors’ policy of 
allowing each author to give his own views 
and solutions, the papers require the critical 
comment of a specialist in eavh field. A 
reviewer can therefore only p: ly com- 
ment on the papers with the subject matter 
of which he can claim some intimate know- 
ledge. The present reviewer may perhaps be 
allowed to comment on the paper on “ Bend- 
ing of Curved Tubes,” by R. A. Clark and 
E. Reissner, in this way. This paper, a work. 
of some thirty pages, sets out to produce a 
mathematically exact set of differential 
equations, which, it is claimed, can be applied 
to a wide range of problems, such as the 
bending of curved tubes of various cross 
sections. 

The practical problem underlying this 
investigation is the calculation of the flexi- 
bility of pipe-lines in which bends and curves 
occur. It has been known for many years 
that a curved tube is much more flexible in 
bending than a straight tube of the same 
cross section, and several theories have been 
put forward from time to time since Bantlin’s 
experiments of 1910. 

The solution offered in this paper for 
bending of a pipe with circular cross section 
(the bending moment acting in the plane of 
the bend) is not, however, the solution of the 
exact equations, but of a simplified set of 
equations which are obtained from the exact 
ones by making various approximations. 
The approximations are such that the 
problem is solved within broadly the limits 
set by von Karman in his original analysis 
of 1911; thus, the bore of the tube is 
assumed to be small compared with the 
radius of curvature of the bend, the hoop 
direct stress is neglected and the length of the 
middle surface of the cross section is assumed 
to remain unchanged. The recent paper by 
Pardue and Vigness presents the solution in 
outline for the case where the first of these 
assumptions is not made and in the discussion 
on this paper experimental results are pre- 
sented which clearly show that the effect of 
the hoop direct stress is not negligible. The 
authors of the present paper present two 
separate solutions to cover the range of pipe 
factors normally met with in practice, 
although almost the complete range is 
already covered by Beskin’s solution put 
forward in 1945. 

The use of this solution for tubes of non- 
circular cross section may, however, be more 
attractive, but it is not possible to assess the 
value of the work in this respect because no 
comparison is made with experimental 
measurements of the stress distributions 
existing in such a bend. Barthélemy and 
his collaborators in France have also con- 
sidered this problem, in which the wall 
thickness of the tube is additionally con- 
sidered as a variable. 

The other papers in this book include one 
on the statistical theory of isotropic turbu- 
lence, by von Karman and Lin, one on the 
laminary boundary layer in compressible 
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flow by Kuerti, and one on the theory 

of filtration of liquids in porous media 

by Polubarinova-Kochina and Falkovich. 

Nemenyi contributes a paper on “ Recent 

Developments in Inverse and Semi-Inverse 

Methods in the Mechanics of Continua.” By 

an inverse investigation is meant one in 

which the boundary conditions are not pre- 
scribed at the outset in investigating a partial 
differential equation of any physical problem, 
the solution being defined by the differential 
equation and certain other properties of the 
continua. In the semi-inverse method some 
of the boundary conditions are defined. The 
idea is discussed in relation to various 

branches of applied mechanics. There is a 

section on plane strain problems in plasticity, 

but the method has not yet been developed 
to the point where it can be applied to 
particular problems. 

Applied Mechanics for Engineers. By Sir 
CHARLES Incuis. London: Cambridge 
University Press, 200, Euston Road, 
N.W.1. Price 42s. 

Tus book is based on the second and third- 

year courses for the Mechanical Science 

Tripos at Cambridge, and assumes first-year 

knowledge of mathematics and mechanics ; 

all the additional mathematical tools required 
are given in it as the need arises. In par- 
ticular, approximate methods are introduced 
almost from the beginning; the student is 
early brought up against the limitations in 
precision of engineering data and made to 
realise the value of graphical and numerical 
methods of solution. This should help to 
dissipate the common fallacy that so-called 
exact solutions have an almost mystical 


_value, although they may require such 


drastic simplifying assumptions that the 
exactness is in reality no greater than can be 
much more easily obtained by approximate 
methods. 

Within the chosen field, the author has 
ranged widely and covered many interesting 
problems. In order to limit himself to some 
extent he has completely excluded fluid 
mechanics, and but touched upon problems 
of mechanism. Problems of taut and slack 
wires and suspension applications are much 
more fully dealt with than usual and provide 
a very useful field for illustrating the power 
of methods of solution here given. Frame- 
works are also dealt with at some length, 
whilst in the field of dynamics vibrations 
receive considerable attention, including 
practical cases of coupled and non-linear 
vibrations. The gyroscope is also fairly 
fully dealt with. The fundamentals of 
statics and dynamics are covered with 
particular reference to the applications 
already given and, in addition, there are 
chapters on dry friction, harmonic motion 
and analysis, circular and curved motion, 
moments of inertia, energy and momentum. 

The book is written throughout in a clear 
and refreshing style, with examples in both 
the text and as problems which are interesting 
in themselves. Some of the problems which 
are chosen for the principles they demon- 
strate require considerable time to solve, 
and whilst this makes them much more 
realistic, and a better introduction to real 
design problems, it would have been an 
advantage to the student preparing for an 
examination if there was some indication 
as to which problems are of this nature and 
which are taken from examination papers. 

Sir Charles Inglis has made very clear 
certain aspects of the subject which are a 
frequent source of confusion in students’ 
minds. In particular, attention may be 
drawn to the lucid exposition of the difference 
between conservation of momentum and 
conservation of energy ; to the determination 
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of the components of acceleration in rotating 
bodies and the reasons for the Coriolis’ 
component (which, for some reason, is never 
called by that name); the treatment of the 
deformation of frameworks, and the introduc- 
tion to non-linear problems. 

In the slug controversy, Sir Charles is 
a poundal man; whether the student will 
keep clear of trouble with “g” would 
probably depend on his previous familiarity 
with the poundal system. 

One of the few blemishes in the work is 
the inclusion of worm drives under problems 
of dry friction, with the conclusion that to 
be reversible “the worm must have a stéep 
pitch, hardly less than 45 deg.,” with a 
reference to an early worm drive car. This is 
likely to mislead a student, since apart from 
the confusion between pitch and lead angle, 
heavy commercial vehicles quite commonly 
have worm gears of about 25 deg. lead 
angle which are certainly reversible, whilst 
nearly all industrial worm gears are used 
lubricated and are consequently reversible 
at quite low lead angles. 

The absence of an index in a work of this 
importance and at such a relatively high 
price is deplorable and detracts considerably 
from its usefulness. It is the more regrettable, 
since the methods used and the points made 
are of value to the practising engineer in 
industry as well as to the student. 





Some Aspects of Fluid Flow, Being Papers 
Presented at a Conference Called by the 
Insitute of Physics. London : Edward Arnold 
and Co.,41, Maddox Street, W.1. £1 10s. 

Tuts conference in October, 1950, at Leam- 
ington discussed fifteen papers on flow of 
various fluids, written by physicists and 
engineers in research laboratories of many 
industries, with the object of comparing the 
difficulties arising as a result of applying the 
fundamental physics of fluids to large-scale 
processes, mainly chemical engineering. 

There are few original accounts of quanti- 
tative experiments, the remainder being 
surveys of past work, reworking of previously 
published data, and qualitative accounts of 
experimental techniques, This is not to 
decry the importance of the latter parts, as 
the bibliographies alone will prove valuable 
starting points for many workers in the 
future. 

Meetings such as these are one way of 
removing the reproach that industrial appli- 
cation lags too far behind fundamental 
research ; and it is regrettable, as Mr. R. L. 
Brown says in the report of the discussion on 
the combined flow of fluids and solids, that 
but for the discovery of the electron we 
should be much further forward to-day in 
having adequate design data; to-day’s 
questions of classical physics have not the 
glamour of the atom, but a physicist of 1850 
would have found them intensely interesting. 

The discussions reported at the end of the 
book brought out many ideas, and Mr. M. W. 
Thring’s concluding statement and summary 
analyse the interdependence of theoretical 
and research physics with the industria] 
development and practice of full-scale pro- 
cesses. The book has been edited by Dr. 
Lang, Secretary of the Instittte of Physics. 





The First Hundred Road Motors. By R. W. 
Kipnzer. Godstone, Surrey: Oakwood 
Press. Price 9s. net. 

THE various previous books from this 

publisher have brought before us well- 

documented historical and descriptive 
essays on mechanical transport by road 
and rail, written by a number of enthusiasts 
in those subjects. One of those enthusiasts, 
and the most prolific, is Mr. Kidner. 
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In this, the latest of his many brochures, 
he has gathered an amazing amount 
of information, not only about the motors 
themselves, but about their designers 
and constructors. Some of this information 
has not previously been recorded. It is 
always a difficult task to decide what to 
include in the first hundred motors, and here 
his criterion has been, very properly, those 
motors that were actually built and operated ; 
he has not omitted to mention, however, 
possibly fifty others, such as traction engines, 
self-propelled fire engines and road steamers. 
The period covered is 1769-1871. What is 
amazing, though it is not emphasised as much 
as it might have been by the author, is the 
large proportion of the motors that are of 
British vintage, for in this, as in the case of 
rail locomotives, Great Britain led the world. 
A valuable feature of the brochure is the 
number of illustrations that the author has 
managed to squeeze in. There are an 
average of three on each of twenty plates, 
besides line drawings in the text. The 
author does not seem to have missed any- 
thing that got on to road wheels during the 
whole of the period in question. There is, 
indeed, a notable absence of mistakes of any. 
kind. But we must point out one, which 
occurs on page 9. Joseph Bramah died in 
1814; it was his son who was in control in 
1821. Sir Frederick Bramwell’s name is also 
incorrectly given as Bramall in at least five 
places. On page!}34 Savage is written for 
Savaage. But these are minor defects in 
otherwise an excellent production. 





Letters to the Editor 

(We do not hold ourselves responsible the opinions of 
erage eo al sal 
1000kW ALLEN GAS TURBINE 


Str,—We are grateful to our old friend, Mr. 
R. C. McLeod, for the tribute paid by him to 
Power Jets, Ltd. 

Your comment, Sir, regarding the present 
tendency to take their work “as read” is only 
too true, and we have great pleasure in 
acknowledging that the design of the Allen gas 
turbine has been considerably influenced by the 
pioneering work of Power Jets, Ltd. 

H. Norman G. ALLEN, 

Engineering Director, 

W. H. Allen, Sons and Co., Ltd., Bedford 
December 14th. . 





An Analysis of Ship Vibration 
Using Basic Functions 


Mr. J. E. Ricwarps read his paper, “ An 
Analysis of Ship Vibration Using Basic Func- 
tions,” before the North-East Coast Institution 
of Engineers and Shipbuilders on November 
23rd, and a summary is given below. 

The paper describes an analysis of ship 
vibrations using basic functions and the object 
of the work was to investigate whether the 
results of exciter tests carried out by B.S,R.A. 
could be used to obtain information as to the 
engine unbalance which can be permitted 
without causing unpleasant vibration. It is 
stated that the hull of a ship is a complex 
structure and its modes of lateral vibration 
cannot be represented by a simple mathematical 
equation. Further complications are introduced 
by the entrained water effect, and to render the 
problem amenable to simple mathematical 
methods it must be idealised. 

The calculation of the natural frequencies 
of the higher modes of vibration is difficult 
and the “ energy ” methods proposed as exten- 
sions to the Rayleigh method are approximate 
and limitations of the Stodola method, it is 
stated, prevent the full integral method being 
applied to the higher modes of vibration. In 
the paper it is mentioned that the method given 





Deo, 28, 195) 


by Sir Charles Inglis appeared ideal, and jt 
was found possible to extend this method to 
take into account shear deflection. The 
analysis is applied to the vertical vibration of 
the ‘* Ocean Vulcan,” and comparison is madg 
between calculated and measured frequencies 
and profiles of vertical vibration for five condj. 
tions of loading. 

In order to assess the importance of varioyis 
vibration factors the author states that the 
hull girder is assumed equivalent to a uniform 
beam and the analysis of the natural vibr:ition 
without damping is modified to accoun: for 
certain factors, which are listed. The tlcory 
of the lateral vibration of “‘ free free ”’ bears jg 
set out and the “-Ocean Vulcan ” is consi:ered 
as an equivalent prismatic bar and various e' fects 
are examined such as the variation of loading 
along the length of the ship, the non-unifor nity 
of sectional moment of inertia, shear defle: tion 
and rotatory inertia, and the effect of flotation 
in water. 

A section of the paper discusses the eiiects 
of damping and the forced vibration of the 
*‘Qcean Vulcan” is considered. In the dis. 
cussion of the results it is mentioned that, 
regarding the human reaction to vibration, a 
sinusoidal vibration with a maximum accelera- 
tion of 0-3ft per second per second for a 
frequency range 0 to 400 cycles per minute 
represents the beginning of unpleasantness, 
Vibration frequencies are discussed and the 
value of J, under certain conditions, is given 
for two, three and four-node modes and com. 
mented upon, Among the other statements 
made are that the simple theory of bending 
holds good and that the mean angle of shear 
of the structure is proportional to the total 
shear force across the section. 





More Diesel Locomotives 
for British Railways 


A RECENT announcement by the Railway 
Executive states that during the five years 
1953-1957 it is proposed to add 573 diesel 
shunting engines to the locomotives in service, 
At present there are some 130 diesel-engined 
shunting locomotives at work on British 
Railways, and a further eighty-four which have 
been authorised are additional to those planned, 
This decision to increase the number of diesel 
shunting engines in ‘service is the result of a 
special investigation in all regions which 
showed clearly that economies could be obtained 
and efficiency increased by changing over from 
steam to diesel traction in many of the larger 
marshalling yards and goods depots. By the 
introduction of the proposed 573 diesel-engined 
locomotives some 635 life-expired steam loco- 
motives will be replaced. Under the replace- 
ment scheme there will be introduced 432 
diesel-electric units of 350 h.p. and 141 diesel- 
mechanical units of 150/200 h.p. As a first 
instalment, under the 1953 renewal programme, 
fifty-seven diesel-electric and twelve diesel- 
mechanical units will be introduced. The 
diesel-electric locomotives will be of the 0-6-0 
class, and there will be two classes of diesel- 
mechanical engines, 0-4-0 of 150 h.p., and 
0-6-0 of 200 h.p. We understand that the 
balance of the proposed 141 diesel-mechanical 
units will be subject to the performance of the 
first twelve in service. It is proposed to build 
the main frames, wheels, cab structures and 
mechanical parts of the new locomotives in 
British Railways workshops and purchase the 
engines and transmission equipment rom 
specialist manufacturers. 
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Thermal Stresses in a Rotating Elastic 
Solid of Revolution 


By ©. E. YLIFFE, M.A, A.M.1IMech.E.* 


INTRODUCTION BY Dr. A. T, BowpEN 


HIS article is concerned with stresses in 

an elastic solid of revolution of the most 
general shape. In 1943, Southwell gave a 
solution for the stresses in such a solid at 
uniform temperature, which was designed 
to be readily adaptable to the relaxation 
technique. The present paper, which was 
completed, apart from the example, in July, 
1950, regards Southwell’s solution in effect, 
as a “complementary function,” and shows 
how a “ icular integral” can be derived 
which, when added to Southwell’s solution, 
will enable steady state thermal stresses 
to be determined. In other words, the 
method of the article consists in adding ther- 
mal stress terms to Southwell’s expressions 
for the stresses and boundary conditions, 
whilst retaining Southwell’s governing equa- 
tions for the stress functions unchanged. 

In January, 1951, a letter dated September, 
1950, appeared in Nature from R. D. Hoyle, 
giving the brief outlines of an alternative 
approach to the problem. This approach, 
however, is valid not only for steady state 
temperature distributions, but for transient 
ones as well. Hoyle has used new stress 
functions, the governing equations of which 
involve a temperature term. For a uniform 
temperature distribution Hoyle’s solution, 
like that of the present paper, becomes 
identical with Southwell’s. For a steady 
state temperature distribution, however, 
the temperature terms in Hoyle’s governing 
equations do not necessarily vanish, so that 
Hoyle’s method and that of the present article 
are essentially different. 





Methods of calculating the stresses in a 
rotating elastic solid of revolution have 
been known for some time, notably that given 
by Southwell»? With the advent of 
the gas turbine, the problem of determining 
the thermal stresses in such a solid has 
assumed considerable importance. The 
present paper puts forward a solution to 
this problem for a “‘ steady state” distribu- 
tion of temperature—that is, for conditions 
under which the temperature at any point 
of the solid has become independent of time. 
Such a distribution is of interest, determining 
as it does the thermal stresses in a turbine 
spindle in its normal ing condition. It 
is also far more simple to calculate than are 
transient distributions. 

Notation 


7' = temperature above uniform value correspond- 
to unstressed state. 
a Modulus (assumed independent 
of 7). 


a= Poisson's Ratio. 
a == temperature coefficient of expansion (assumed 
dent of 7’). 
4=mass density. 
r=radial distance from axis. 
@=angle between radius r and datum plane 
through axis. oy 
2=distance along axis from origin. 
rr, 60, &=normal tenaile stecensy in directions of r, and 
£ vely. 
R, 6, @=boundary tractions in directions of r, @ and z 
respectivel, 


‘ys 
f2=shear streas in direction of ron plane having 
normal in direction of z. 
Q=7 +6042. 

l, m, n=direction cosines of outward normal to surface 
with reference te r—, 0—, z— directions 
respectively, 

B=cos* 1, ¥ 
?o= outside radius of solid. 
*’Applied mechanics research engineer, C. A. Parsons 
and Co., Ltd., Newcastle upon Tyne. 








p=r/ro. 
be. Ae RS 
'o= temperature at (r, z)=(ro, 0), 
m=angular velocity of solid. 
X, p=stress functi defined by equations (10), 
v, T=co-ordinates defined by equations (11). 
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GOVERNING EQUATIONS AND BOUNDARY 
CONDITIONS 


Any steady state temperature distribution 
is governed by the relation 
v7rT=0 ..... (I) 
For the case of a stationary elastic solid 
of revolution subject to such a temperature 
distribution, therefore, the equilibrium equa- 
tions reduce to 


“PAGe fae” See 

a+ A 0)+5R=0) (a) 
7] | PB 
Het ft 5@=0) (b) 


whilst the compatibility equations become 
a a\ 2 

V(r + %)+(y*-S ) 

7s En @#T (a) 

1+ dz? 


(v5 0+ (Sa-F Sirs 
Ea(#T 1aT 


1 
“Teel or + oF e) 
, 14.0 ) 
vats(o 
__ x *r (c) 
1+6o 02? 


(v— 5)? + yaipa) 
Ea 7 


=~ 17> (d) 


(3) 


where Q denotes the invariant 77+ 66422. 

If 1, m, n are the direction cosines of the 
normal to the surface with reference to the 
r—, 6—, and z— directions respectively, 
then, noting that m=0, and introducing 
the relations 
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t=cos 8B} _ 
n=sin B 
the boundary conditions subject to which 
equations (2) and (3) are to be solved may 
be written : 
R= cos 8B+72 sin B 
Z=:@ sin B+#2 cos B ' 
iv cates at a 
SoLuTIon FoR SoLip oF TaickneEss Decreas- 
ING WITH r FROM r=0. 
In order to obtain a particular solution, set 
2=f=0 
7+ 00=—HaT 
ee 
thereby satisfying —_ (2) (b), (3) (a), 
(3) oe (3) (d). e remaining equations 
come : 


now 
‘ (f*#— 60) += 60) = Ba= (a) 
4 ~~ 
(y—5)@#-H=0 | @ 
os: eta ee. acca 
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A solution of (5) (a) is readily found to be 


a Ha8s (2, 
Oo 
cere 


which, when substituted in (5) (5), leads to 
the result 


eT 10T eT 
cas wt [Ezine 


0 


That is, to 


Tr 
0 

[riyemar—o 

0 
which reduces to an identity. Equations 
(5) and (7) thus constitute a particular 
solution of equations (2) and (3) correspond- 
ing to the boundary conditions 


a tir 
Cian He EP 
ie sal, [ re or— r) cos B 


0 


Z=0. 
ae (8) 
In order that the integration in equations 
(7) and (8) may be performed, the thickness 
of the solid must decrease with r from r=0, 
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or, in the limit, remain constant. With 
this proviso, the addition of equations (5), 
(7) and (8) to the corresponding equations 
in a known complete solution for a stationary 
or rotating . elastic solid of revolution at 
uniform temperature yields a complete 
solution for such a solid with steady state 
temperature distribution. A complete solu- 
tion for the case of uniform temperature 
with or without rotation has been given by 
Southwell.? 


EXTENSION oF SoLuTION TO SoLtIpD oF ANY 
SHAPE 


A solid of revolution which does not meet 
the condition of thickness decreasing with 
r from r=0 is first supposed to form part 
of a fictitious solid in which this condition 
is fulfilled. The isothermals in the region 
of the given solid are then produced where 
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necessary tothe bound- Thin Disc 
ary of this fictitious l 
solid, subsequent] 0.001 1.19 0.00 1.92 0.001-1.21 0.001 -1.18 0.00) =1.12 00 | A. 
being adjusted, by = : 109.00 O1G0-00 015; DOO O.007 0.000.009 000 a ann 
of the relaxation tech- 

nique, for instance, to 

satisfy equation (1 —SSa-RSGSa Sao ass a 

e integration in 
and (8) is now per- 
formed over the og —22 037) 0.30 0.38'-0.98 0.97! -0.95 041 )-0.27 0.4 -o. 0.39! ~0.81 
fictitious solid, R being 08? 0.00 0-019 0-08 0-019 0-08 -0-019 0.08 0-009 0-00 ° 
evaluated at the 
boundary of the given 0.50 °,-0-08 0-49! -0.01  3-52° 0.04 0-57! 0.18 0-688 0.29 0.54 } 0.09 
solid. a “0-06 | 0-00 0049 -0-04 0-089 -0.08 0-01 9-005 0-009 0-00 r 

This device amounts 
to that of cutting 
the given solid out of og — 252g 08 __0-600.38 0.84) 0.30 _0.70/0.50__0.898.0-67 0.00 | 0-46 
the fictitious one and 70.06 | 0-00 069 0-08 -0.06-0-05 -0.01;-0-03 0.017 0-00 
replacing the effect 
previously exerted on . 
it by the remnant by SE OSS Somes meats sa) 381 oat eas ott, 
appropriate boundary 
tractions. 

The solution des- 4 0mm 0.655000 0.67) 108 __0.70/3.17__ 0.024 1.38 0.78! 1.10 
cribed above for inertia S05) O00 OO) OOF “061/001 8601008 = 00) 0-00 1 
and thermal stresses 
combined may readily 0-54 * 1.82 0.54! 1.35 0-55 ' 1.44 0.62! 1.50 0.73 1-78 0.501 1.50 
be a into a ome 0.09 96-00 -0.0290.00 00°00 onan 00000 = = 
suitable for numerica 
evaluation by the 
relaxation technique pm 208 ___ 0.011 2070.01 8.10 0.0002. 2.04 0.00 | 9.97 
as described by Allen 0 0-07 ; 0-00 0-04 7 0-00 0-04 | 0-00 0-02; 0.00 “0.019 0-00 ? 
Fox and Southwell? _ | | | | | | 

EXAMPLE i 
. rr 68 

By way of example, £ w?| pre w* 
the stresses due to zz | fz 
temperature and rota- 00 —e ' ‘ pre w? | prdw? 
tion in a right circular 01 02 08 04 
cylinder with an axial 
hole will be determined Fie. 2 
for the case in which 
the boundary tractions are zero. The fictitious In this equation . . . 10 
solid is then without an axial hole, but i%y=0 
otherwise identical to the given solid. The , . 
radius of the hole will be taken as 0-2 times pny 2% 
the outside radius r, of the solid, the axial ay 


thickness as 0-8 times this radius, and o as 
having the value 0-3. The solid wil! be 
subject to the steady state temperature 
distribution expressed by the relation: 


T=T(pt—2*) . . 2... . (9) 
which satisfies equation (1), and in which 


e=r/ro 
f=2/ro 
T,=temperature at (r, z) 
=(ro, 0), taken equal to 3uro*w*/Ha. 


Substitution of equation (9) in equations 
(5), (7) and (8) and addition of the equations 
so obtained to the co nding equations 
in Southwell’s solution! for the stresses 
in a rotating elastic solid of revolution at 
uniform temperature, as modified? for appli- 
cation of the relaxation technique, leads to 
the relations : 
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where 
ie 32m 
dp? p ap ' a?” 
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EaT's p* | 
8(1— Sao) — os B+ Aart #£ )oos p \ 


to—agcig an | 


where 
v=p cos B+ sin B 
t=p sin B—{ cos B 
aoe a) 

Employing the solesaddi technique, the 
solutions for x and # illustrated by. Fig. 1 
have been obtained. From these solutions 
the stresses have been evaluated by means 
of equations (10), with the results shown in 
Fig. 2. These stresses are seen to satisfy 
the boundary conditions within the limits 
+0-Olpr,?w?. 

If any section of the given solid at right 
angles to the axis were regarded as a thin 
parallel-sided disc, the stress distribution 
in such a disc would be found to be the same 
for all such sections. This two-dimensional 
stress system is shown in Fig. 2 as a further 
check on the validity of the method of stress 
calculation forming the subject of this paper, 
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Act and Employers’ 


Liability 


By SIR WILLIAM BALL, 0O.B.E. 


| an article which appeared in the columns 
of THe ENGINEER in March, 1949, I 
discussed the question ‘‘ What is the position 
of an employer as. regards injury to those 
whom he employs, having regard to recent 
legislation ? ”’ 

There was then some reason to hope that 
liability for industrial injuries having been 
assumed by the State, the number of actions 
brought against employers would diminish. 
They have become fewer, of course ; never- 
theless, a glance through the Law Reports of 
the last two years serves to show that the 
injured workman is not always content with 
what he can get from the Insurance Com- 
missioners. It is evident that he is often 
prepared (if he can) to make a claim for 
damages at common law. 

Broadly speaking, a claim against the 
Commissioners can be supported on grounds 
similar to those which availed a plaintiff 
bringing an action under the Workmen’s Com- 
pensation Acts. Between that and a claim 
at common law there was a vital distinction : 
an injured workman was entitled to “ com- 
pensation ” for injury by accident arising out 
of and in the course of his employment, 
without having to prove negligence on the 





part of the employer; and even when the 
“Compensation” Acts were in force he 
could, if so minded, elect to bring his action 
at common law and could succeed if negli- 
gence were proved. So he can to-day; and 
there is something to induce him to proceed 
with such an action. If he obtains judgment, 
he is awarded a lump sum. On the other 
hand, the amount under the National 
Insurance Act can only be met by a weekly 
payment of 45s. 

Nor does the fact that he has made a 
successful claim against the Commissioners 
prevent him bringing an action as well. The 
Insurance Act, it is true, may have effect to 
abate, to a small extent, the damages which 
an employer may have to pay when he is 
held liable ; but when one has regard to the 
very large sums which judges have awarded 
to an injured man, or to his widow if the 
accident has resulted in his death, it is not 
surprising to find that employers often have 
to figure as defendants in the Law Courts. — 

I now propose to consider some recent 
cases in which it has been sought to enforce 
the liability of an employer at common law. 
Such an action may be founded on (i) negli- 
gence or (ii) breach of statutory duty. As to 
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actions merely founded on negligence, it is 
the fact that they are comparatively rare. 
This is because it is not easy to prove negli- 
gence. After all, every man of full age who 
undertakes to do a job must be taken to 
accept @ certain amount of risk. As the 
lawyers say, volenti non fit injuria. If I 
employ a mason to build a wall, and a brick 
falls on his head, that is a risk which he has 
to run. 

But where an accident occurs as the result 
of a breach of some statute or statutory 
regulation, the position is quite different. If 
he has failed to “ comply with the rules ” the 
employer is liable. 

It is when an accident occurs in a factory 
that the person injured has the best chance of 
succeeding when he makes a claim based upon 
the breach of a statute or statutory regulation. 

What, then, is a “ factory ” ? 

It is at any rate clear that the Courts will 
not lightly hold a place to be a “ factory ” 
unless it bears some resemblance to what the 
“man in the street” would look upon as a 
factory. 

In the case of Joyce v. Boots Cash 
Chemists (Southern), Ltd., (1950) 2 All E.R. 
719, it was sought to make the defendants 
liable for an accident which occurred on their 
premises which were alleged to be a “factory” 
within the meaning of Sec. 151 of the 
Factories Act, 1937. It was said that they 
had been guilty of negligence or breach of 
statutory duty. The plaintiff was employed 
as a porter, whose duty it was to load and 
unload vans, carry goods and bottles up and 
down stairs, clean windows, and weigh out 
commodities for sale. While carrying a box 
to the stairs he tripped over a piece of 
linoleum, fell, and sustained injuries. It 
was alleged that the employers were negligent 
because they had not provided a handrail, 
which would have enabled the plaintiff to 
save himself from ing. On this point, 
however, the judge decided that there was 
no evidence of negligence, holding that the 
plaintiff had not discharged the onus of 
showing that provision of a handrail would 
have prevented the accident. 

But the learned judge also decided that 
the premises were not a factory. He pointed 
out that the word “ factory,” for the pur- 
poses of the Act of 1937, has no relation to 
the dictionary or the colloquial definition. 
Indeed, the statutory definition is so elabo- 
rate that the legislature might have been 
better advised to explain what is not rather 
than what is a factory. But, fortunately 
for the defendants, the plaintiff had to show 
that the accident took place on premises 
where “persons are employed in manual 
labour in any process for or incidental to” 
certain p . Those purposes include 
the “making of any article or part of any 
article” and “the adapting for sale of any 
article.” In fact the only person on the 
premises who, besides the plaintiff, could 
be said to be engaged in “‘ manual labour ” 
was a chemist, who compounded medicines 
and rolled pills. The learned judge, how- 
ever, very reasonably found that his work 
was substantially intellectual and the use 
of his hands only subsidiary. As to the 
plaintiff himself, it was true that he had to 
do acertain amount of manual labour. 
But the judge said: “It seems to me to 
be almost fantastic to suggest that merely 
because the plaintiff is employed as a porter 
at this ordinary chemists’ shop, the shop 
becomes a factory, but would cease to be a 
factory the moment the plaintiff left.” 
Had the learned judge decided otherwise 
every retail shop in the kingdom would 
become a factory ! 

When it is alleged that the occupier has 
committed an offence of some kind, the 
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terms of the Act will be strictly construed. 
For instance, it is provided by Sec. 26 (1) 
that a safe means of access to every place 
at which any person has at any time to 
work. shall be provided and maintained. 
What does this mean ? It may be that a man 
employed to do a particular job has to move 
from one place to another while doing his 
work. Must there be a safe means of access 
from one part of the job to another? This 
question was answered by the Court of 
Appeal in Dorman, Long and Co., Ltd., v. 
Hillier (1951), 1 All E.R., 357. In that 
case the plaintiff was employed to strip 
corrugated iron sheets off a roof. Access 
to the roof was by a ladder and then by 
treading on purlin bars. Having reached 
the roof and removed one sheet, the man 
stood on a purlin bar to remove another. 
He stepped back-and put his foot on another 
sheet which was unsafe. In the result he 
fell and was killed. In these circumstances 
it was held that no offence against the 
regulations had been committed. The Master 
of the Rolls pointed out that there might 
be cases in which the work was divided into 
different ‘“‘ branches,” and it might be that 
there should be safe means of access from 
one branch to another: But here the man 
had got to the place where he had to work 
and was actually working. But one of the 
other members of the Court was careful to 
point out that “a place may at one and the 
same time be a place of work and a means 
of access.” 

The extent to which the legislature has 
gone in order to impose liability on the 
occupier of a factory was well illustrated in 
the case of Whincup v. Joseph Woodhead 
Engineers, Ltd., and Another (1951), 1 All 
E.R. 387. The occupiers of a factory 
(Joseph Woodhead and Sons) employed the 
firm of J. W. Harrison, Ltd., to repair some 
panes of glass in the roof of the factory. 
-The plaintiff, who was employed by the 
latter firm, was injured when doing his 
work. He brought an action against both 
firms. The judge found that the accident 
was caused owing to there being no safe 
means of access to the work, as provided 
for by certain building regulations made 
pursuant to the Factories Act, 1948. Sec. 
14 (4) of that act provides that its provisions 
shall apply “to building operations as if 
any place where such operations are carried 
on were a factory, and any person under- 
taking any such operations to which this 
Act applies were the occupier of a factory.” 
In these circumstances it is not surprising 
that Messrs. Woodhead sought to escape 
liability, saying (in effect) that there could 
not be two occupiers of the same “ factory,” 
each saddled with liability. But the judge 
having considered all the relevant statutes 
held that they, too, were liable, saying that 
the effect of the Act of 1948 was not intended 
to relieve occupiers from the obligation 
imposed on them by the Factories Act of 
1937. In the end he held both firms liable, 
making them each pay half. 

Many a “ factory case ’’ is baséd upon an 
allegation that some machine was inade- 
quately fenced, and it seems to be the fact 
that even in the absence of direct evidence 
the judges will assume that it was the 
absence of a guard that caused the accident. 
This is well illustrated by the case of Thoro- 
good v. Van den Bergs and. Jurgens, Ltd. 
(1951) 1 All E.R. 683. The plaintiff was 
employed as an electrician by the defendants 
in their margarine factory. He was working 
in a separate building where machinery 
used in the various processes was sent for 
repair. While testing a fan he cayght his 
hand in one of the rotating blades and was 
injured. He brought an action for damages, 
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basing his claim on the absence of a guard 
as provided for in the Factory Act, and also 
on the alleged negligence of the employers. 
When giving evidence he said he could not 
remember how his hand ‘was caught in the 
fan, and the court took the view that it 
resulted from some inadvertence on his 
part. It was held by the Court of Appeal 
that the repair shop was part of the margarine 
factory because the repair of machinery was 
incidental to the manufacture of margarine. 
That being so, the employers were bound to 
fence the machine, and were liable for the 
consequences of not doing so. But they 
were also held to have been guilty of negli- 
gence at common law. ‘In the course of his 
judgment, Lord Justice Asquith said: 
“ Although reasonable foresight of possible 
injury is the true criterion where negligence 
or not is the issue, an employer who has 
created or permitted a dangerous condition 
to arise is reasonably expected to foresee 
and provide against the possibility of injury 
resulting therefrom, even though it results 
through the intermediation of an act of inad- 
vertence by the employee and even though 
that act of inadvertence be of a character 
which cannot be precisely forecast and 
remains in the event unexplained.” It is 
interesting to note that in coming to the 
conclusion that here the employers were 
negligent, the Court of Appeal overruled 
Mr. Justice Devlin, who held they were not. 
And so it is a point upon which lawyers 
differed, and well they might. In the testing 
of many a machine the element of danger is 
always present. Ought the employers, in 
the present case, have seen to it that a 
guard was provided and ready to be put 
in place whenever the fan was set in motion ? 
Any layman might be excused if he failed 
to understand the decision of the Court of 
Appeal after hearing from the injured man 
himself that he was wholly unable to explain 
how the accident happened. Take the 
simple case of a circular saw which is properly 
guarded according to the regulations. A 
man using it has one of his fingers cut off, 
but is wholly unable to explain how they 
came in contact with the teeth of the saw. 
As it seems to me, if the reasoning of Lord 
Justice Asquith is applied, the employers 
might in such a case be held liable for 
negligence. 

It might be thought that by employing a 
competent sub-contractor, who should 
observe the regulations, a contractor would 
himself escape liability. But this was held 
not to be so in the case of Pratt v. Richards 
(1951, 1 T.L.R. 515); a building company, 
who were erecting houses, employed con- 
tractors to tile the roofs, the builders having 
to supply and erect and maintain the 
scaffolding necessary to maintain the work. 
The contractors, in their turn, engaged a 
sub-contractor to do the actual tiling. The 
scaffolding from which the workmen erected 
the roof had no guard and was 15ft 2in from 
the ground. A workman employed by the 
“ tilers,”’ when climbing down from the 
roof fell to the ground and was killed. His 
widow brought an action against the builders, 
the contractors and the tilers. It was held 
that the death had been caused by the 
absence of a guard rail; that the contractors 
were liable, both for a breach of the regula- 
tions in failing to provide a guard rail, and 
because they had failed to take reasonable 
care to provide proper plant; that the 
builders were also liable because they owed 
a duty to the workmen employed by the 
contractors. The tilers, however, were held 
blameless because there was no relationship 
of master and servant between them and 
the injured workmen. In the result the 
widow recovered the sum of £1950 from the 
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builders and the contractors, who, presum- 
ably, would each be liable for half that 
sum. 

But it is gratifying to find that the judges 
are often guided not merely by the opinions 
of their predecessors, but by the dictates of 
common sense. Instance the case of Beadsley 
and Os. v. United Steel Companies, Ltd. 
(1950) 2 All E.R. 872. In that case it was 
alleged that the defendants were in breach of 
their duty to a man who was killed when a 
heavy mould came adrift from its fastenings 
and fellon him. His widow claimed damages. 
It was proved at the trial that proper lifting 
tackle was provided by the defendants, “but 
on the day of the accident the slinger did not 
use it. He lifted the mould with other gear, 
so that it fell out of its fastenings when the 
overhead crane was set in motion. 

I have, however, said enough to show that 
in their interpretation of the law as applied 
to factories Courts nearly always follow 
the rule: “ Breach of regulation : liability,” 
as a matter of course. There is nothing in 
the Factory Acts which will serve to excuse 
an employer if it be proved that he has done 
all that can reasonably be required of him. 
In this respect the position of an ordinary 
employer compares unfavourably with that 
of a coalowner (now, indeed, the Coal Board) 
in regard, at any rate, to one source of danger 
in the mine. Those responsible for making 
regulations as to the use of explosives in 
mines were fully aware of the fact that if the 
mine has done his best to see that 
those who handle explosives have conformed 
to the rules, neither he nor those who employ 
him can be held liable for an accident. In 
the case of Harrison v. National Coal Board 
(1951, 1 T.L.R. 1079) a collier brought an 
action for damages sustained when a shot 
was fired before he had been warned to get 
out of the danger zone. By the terms of the 
Coal Mines Order, 1934, the shot firer is bound 
to see that all persons in the vicinity have 
taken proper shelter before firing the shot. 
It was contended that the National Coal 
Board, being the employers, were responsible. 
Regulations made under the Coal Mines Act, 
1913, provide that the manager and under- 
manager shall “‘ carry out and to the best of 
their ability enforce the provisions of every 
order in force under the Act regulating the 
supply, use and storage of explosives, and it 
shall be the duty of all persons employed in or 
about the mine to comply with the provisions 
of the said orders.” The tions made 
in 1934 provide that shot firers shall be 
appointed by the manager, and that no shot 
shall be fired by any other person. When the 
case was heard by Mr. Justice Jones at the 
Leeds Assizes, he held that the defendants 
took all reasonable means by publishing 
the regulations to secure compliance 
with them, and that they took all pre- 
cautions to ensure that shot firing should 
be carried out with care. He also held 
that the duty imposed was merely per- 
sonal to the shot firer. In the event he 
dismissed’ the action. His decision was 
affirmed by the Court of Appeal and by the 
House of Lords. Lord Porter said, when 
delivering his opinion: “If the owner has 
done his best he is neither guilty of a crime 
nor is he in breach of a statutory enact- 
ment.... In the present case, where the 
duty is specifically laid on the shot firer, 
whom the owners cannot themselves appoint 
and with whose activities they cannot inter- 
fere, I cannot see any reason for thinking the 
owners have any duty beyond that resulting 
from the provision of the Act.” The only 
disseutient was Lord Reid, who was of 
opinion that the duty in question should be 
held so as to affect the Coal Board, and 
make them liable for its breach. 
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A Dry Seal Gasholder 


HE first Wiggins dry seal gasholder to be 

erected in this country was recently con- 
structed at Alston, in Cumberland, for the 
Northern Gas Board by Ashmore, Benson, Pease 
and Co., of Stockton-on-Tees. This atmo- 
spheric pressure type of gasholder was developed 
in the United States by the General American 
Transportation Corporation, and until recently 
was used mainly for the storage of petroleum 
vapours. It has now been adapted for the 
storage of chemical process and industrial gases 
at pressures up to 20in w.g. 

In these piston displacement gasholders the 
sealing medium used to prevent the escape of 
gas through the annular space between the 
piston and the shell of the unit is a flexible 
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impermeable synthetic rubber-coated fabric— 
usually asbestos cloth impregnated and coated 
with neoprene. The asbestos cloth used is so 
made to give the strength required with a weave 
which will permit the coating to key through the 


cloth to give the maximum peel strength. - 


Neoprene is used because of its high resistance 
to ageing, and chemical reaction. 
In the diagram we reproduce on this page the 





Dry SEAL GASHOLDER AT ALSTON 


arrangement and operation of the seal can be 
clearly seen. The seal is in the form of a flexible 
cylinder, the lowermost edge of which is joined 
by means of gastight closures to the piston and 
the uppermost edge to the inner wall of the 
holder shell about halfway up its height. About 
midway up its height the seal is attached to a 
telescoping fender, which serves to prevent the 
rim of the piston rubbing on the seal as it 
ascends. Concrete blocks are used as weights 
on the top of the piston to give the required 
operating gas pressure, and when the gasholder 
is empty the piston rests on the shell bottom. 
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The makers state that the volume of gas con. 
fined within the loops of the seal is less than 
0-5 per cent of the storage capacity of the 
holder, and this permits quick and thorough 
purging. 

As gas enters the holder the seal is {irst 
inflated and assumes an upward looped posi ion, 
the pressure required for this being about }in 
w.g. When sufficient gas has been pumped the 
piston begins to rise and its fender meets the 
outer telescoping fender at a point about one. 
third up the height of the shell. As the piston 
continues to rise the seal rolls off the piston 
fender on to the telescoping fender witout 
rubbing or abrasion. The piston and the tele. 
scoping fenders rise as a single element vatil 
full storage capacity is 
reached. 

It will be appreciat- 

ed that with this design 
and method of opera. 
tion the need for close 
manufacturing __ toler- 
ances is eliminated and 
no roller guides or cen. 
tring gear is needed, as 
the seal automatically 
positions the piston and 
prevents it from rotat- 
ing. 
The new gasholder at 
Alston is shown in the 
illustration below, It is 
29ft diameter and adds 
10,000 cubic feet to the 
coal gasstorage facilities 
in the area. The site 
of the gasholder is very 
exposed,: but,fas the fabric seal has an operating 
temperature range from minus 40 deg. to 
plus 180 deg. Fah., the weather will not affect 
its efficient operation. A further advantage the 
holder has for this type of site is that the piston 
and seals are completely protected from snow, 
ice and rain, and the external parts of the 
balancing system are designed to withstand all 
hazards of winter weather. The necessity for 
cold weather protection against freezing seals 
is eliminated and with it the cost of heating or 
treating the sealing medium. The complete 
ventilation of the free space above the piston is 
by means of louvres spaced around the walls 
above the seal, and the gasholder will not have 
to be taken out of service for inspection, as 
access doors and ladders allow inspection of all 
moving parts in the completely ventilated space 
above the piston. 

This holder at Alston has been arranged to 
throw 6in w.g. pressure and concrete blocks have 
been provided for loading on to the piston to in- 
crease this to 8in w.g. should the necessity arise. 

Erection of the holder was begun on Septem- 
ber 1, 1951, and it was ready for testing in the 
remarkably short time of eight weeks. The 
makers point out that simplicity in design was 
a contributing factor to the speed of completion, 
and the elimination of the heavy foundations 
required by the traditional kinds of holders 
also assisted in reducing the constructional 
period as well as the cost. The foundations, 
which took about a fortnight to lay prior to the 
commencement of erection, were built by a local 











BLANKETING ON THE WesTERN Reoi0on.—It is 
announeed by the Western Region of British Rail- 
ways that blanketing of five separate sections 
of the up line, totalling 145 chains and spread over 
a distance of 10 miles between Westbury (Heywood 
Road Junction) and oe Chirton, has 
recently been co > this work was 
planned it was estimated that if it was to be carried 
out under long week-end occupations it would 
take twenty-two weeks, during which a severe 

restriction would have been imposed. For 
this reason the operating departanent agreed to 
close the line for four weeks and divert traffic 
except for certain trains over the down line, betweer 
10 p.m. and 6 a.m. each night. This arrangement 
enabled the work to be carried out continuously, 
with consequent saving in time and cost. 
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Bight Automobiles 


(From our American Correspondent) 


An unusual exhibition, entitled ‘“ Eight 
Automobiles,” which opened a few weeks 
ago at the Museum of Modern Art in New 
York, was concerned with the ssthetics of 
motor-car design, approving the body 
styling of certain British and Continental 
manufacturers, while rejecting emphatically 
what has become known throughout the 
world as the “dollar grin.” Eight vehicles 
were selected by the museum to form a 
nucleus of the exhibition. The eight auto- 
mobiles were chosen primarily for their 
excellence as works of art, although no car 
was considered for inclusion unless its mech- 
anical performance met the highest techno- 
logical standards. A second consideration 
was their relevance to contemporary prob- 
lems of passenger car design. e older cars, 
dating back as much as twenty years, were 
chosen not to show historical progression, 
but to show prototypes of design that are 
still valid to-day. Racing cars and limou- 
sines, and experimental or unique cars, 
however beautiful or historically influential, 
were not the concern of the exhibition and 
therefore were not included. 

A 1930 Mercedes-Benz, Model SS, the 
oldest car shown, is representative of the 
classic vehicle considered as four large wheels 
carrying @ box. A 1937 Cord exhibits a most 
solemn expression of streamlining, with 
many of its lines obviously esting the 
influence of aerodynamics. A 1939 Bentley 
is a fine example of the “ razor-edge ” trend. 
It is appropriately described as a carefully 
groomed object—rigid, poised, powerful— 
with a patrician urbanity of style other 
schools of ign have failed to render 
obsolete. A 1939 French Talbot is a particu- 
larly successful example of a streamlined 
body which allows secondary parts joined to 
the body to remain clearly defined. The 
1941 Lincoln Continental is perhaps the 
most ‘‘ un-American” car produced in the 
United States during the last decade and is 
considered to satisfy the requirements of 
connoisseurs while capturing the imagination 
of a public less preoccupied with the refine- 
ments of automobile design. The designers 
of the 1948 MG, Model TC, are complimented 
for having chosen simply to elaborate the 
look of a machine and having appropriately 
used toward this end a few concise details to 
convey @ quantity of information. The body 
of the 1949 Cisitalia displays a real sculptural 
unity of its entire shape and is aptly said to 
have been slipped over its chassis like a dust 
cover over a book. Finally, the 1951 Jeep 
was selected as a beautiful tool for trans- 
portation, being one of the few genuine 
expressions of machine art, developed by 
engineers working without the concern for 
style that distinguishes other motor-cars.} 

With these ideas in mind, the exhibition 
turned to look at recent American mass- 
produced cars considering the most satis- 
factory of them to be the 1949 Ford, the 1947 
Studebaker, the 1938 Lincoln Zephyr, and 
the 1939 Cadillac 60 Special. Even though 
the American system of mass production does 
uot encourage esthetic speculation, these 
cars are believed to contradict the claim that 
the American public prefers what is ugly, 
gross, or even vulgar. Popularity polls, 
which pretend to discover public taste, are 
often testing only the efficiency of advertis- 
ing. It is true that the furious productivity 
of modern factory methods is sustained, in 
part, by making the automobile a symbol of 
wealth and social position. The value of that 
symbol is renewed from year to year by what 
is known as artificial obsolescence, forcing 
arbitrary changes in what may be already 
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satisfactory 74 8 But quite often Ameri- 
can cars fail to be enhanced by fresh appli- 
cations of chromium. The “ dollar grin” 
does not represent Detroit’s best effort. 





Controlled Density Steel* 


Tae Ontario Research Foundation has 
developed a process and methods for ‘pro- 
ducing finished and semi-finished articles of 
steel having any desired density and analysis 
within a very wide range. The process itself 
is extremely simple. Fine iron ore is made 
directly into the desired steel shape without 
melting or any other intermediate step. The 
dry, fine, prepared ore, generally finer than 60 
mesh, is poured directly into suitable moulds, is 
then reduced at a temperature of about 
2000 deg. Fah. and is finally held for a longer 
treatment time of several hours at this same 
temperature.. The resulting article has the 
composition and structuregof normal steel 
except that it contains a predetermined amount 
of spherical voids which are not interconnected. 
This point is most important, since the cellular 
structure of the steel allows it to be heated and 
hot-worked without any great precautions 
being necessary to prevent excessive oxidation 
and scaling. 

The future applications of this new engineer- 
ing material have been divided into three 
classes, according to density. The density of 
steel is about 7-8g per cubic centimetre. Con- 
trolled density steel can be produced with any 
desired density from 1-0 to 7-2 directly from 
the furnace. 


Hot WorKEep MATERIAL 


Controlled density steel may be produced 
with carbon contents ranging from less than 
0:01 up to 1-5 per cent. Alloying additions 
can also be made to the ore and a wide variety 
of alloys have already been produced by this 
method. If the final form of the steel is to be 
rods, bars or wire, the iron ore is poured into a 
paper tube or some-type of porous mould such 
as a Croning sand mould or porous graphite 
mould. The tubes full of ore are placed in a 
metal or ceramic sagger which is then filled 
with a mixture of coke breeze and limestone 
and sealed. The loaded container is then 
heated to 2000 deg. Fah. and held for sufficient 
time to produce the desired carbon content 
and density. The density of the finished 
article will depend upon the swelling or shrink- 
ing characteristics of the iron ore employed, 
on the maximum particle size and on the 
particle size distribution. For hot working the 
density of the steel coming from the furnace 
must be more than 3-0 and is preferably over 
4-0. 

The resulting bars are removed from the 

after they have cooled to about 100 deg. 
Fah. The bars may then be reheated and hot- 
worked by swaging. When reduced in cross- 
sectional area by more than 80 per cent in the 
hot swaging operation the tensile properties, 
elongation, reduction of area and hardness 
of the bars correspond closely to the mechanical 
properties of ordinary steel of the same com- 
position in the same stage of processing. The 
bars or rods can then be further cold worked 
and will attain. the normal mechanical pro- 
perties for cold drawn steel bars of the same 
analysis. Hot working and forging of other 
shapes can also be carried on quite easily as long 
as the shape is totally enclosed on at least four 
sides during working. The first working must 
be very gentle, but once a density of 7-5 or 
more has been obtained, hot working may 
proceed in the same way as with ordinary steel. 
The usual methods of annealing, hardening and 
subsequently bringing the steel to the desired 
physical properties are the same as with 
ordi steel. 
It is believed that the cost of producing such 
material from controlled density steel will be 
higher than that of producing ordinary steel 
bars when the material is produced at the rate 
of about 20 tons per day from a continuous 
type of operation. There is no possibility that 
this process will compete with standard methods 
® Communicated by the Ontario Research Foundation. 
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of producing steel on a large tonnage basis 
but it has interesting possibilities in locations 
remote from present steel plants, but close to 
suitable ore. It is also of interest in plants 
using 10 to 20 tons per day of steel who may 
find it advantageous to have their own closely 
controlled source of raw material, such as bar 
stock, tubing or sheet. 


Susstirute ror Iron PowpDER 


Controlled density steel in the range from 
4-0 to 6-5 can be produced with about the 
same mechanical properties and composition 
as pressed iron powder products. In this field 
the process is in direet competition with powder 
metallurgy. Its use is attractive where the 
parts being producéd do not require much 
machining after coming from the furnace. This 
means that such intricate parts as gears could 
not be made at a competitive price by this 
process as compared to pressed and sintered 
powder gears. The tolerances on the parts as 
produced are not of the order of pressed powder 
tolerances, but rather in the range of casting 
tolerances. The process should be regarded 
as a “‘ casting ” method, since many parts can 
be produced from moulds which could not be 
pressed fronr er. Where moulds can be 
designed to be filled with dry ore powder, steel 
parts can be produced which require about the 
same amount of finishing 8s a cast iron or cast 


‘ steel part. 


In production of such simple shapes as bands, 
rings, bars, &c., the controlled density steel 
process gives lower costs than powder metal- 
lurgy methods where the amount of finish 
machining to be done is low ‘and especially 
where required dimensional tolerances are not 
extremely rigid. 


Lieut STEEL 


Light steel would seem to be a suitable name 
for the third class of controlled density steel 
products. In the range of densities between 4-0 
and 1-0 the main advantages of the material 
are its very low cost compared to other light- 
weight metals, and the fact that it can be pro- 
duced directly from the furnace to reasonably 
close tolerances. In all cases the tensile 
strength of the material decreases with decreas- 
ing density. At a density of about 1-3 the 
mechanical properties compare with those of 
wood. At densities of 2-5 to 4-0 the tensile 
strength is increased tc about 15,000lb or 
20,000 lb per square inch. The ductility and 
impact strength are low. 

By proper preparation of the ore, shrinkage 
can be controlled to less than 1 per cent. Par- 
ticularly in cases where low cost and light 
weight sre the main considerations, light steel 
can replace plastics, wood and, in some cases, 
magnesium and aluminium. Redesign of 
some parts is worth while to provide more 
material to withstand the required loading 
since the cost of the resulting part may be far 
below the cost of a corresponding magnesium 
or aluminium part. Light steel is fireproof 
does not warp or split, and can be soldered, 
welded, painted and plated. The material 
also takes an excellent porcelain enamel coating 
with no preparation or undercoating. It will 
bond, during manufacture, to steel, refractories 
and abrasive materials. At the very low 
densities, wood screws can be driven into it by 
hand and it can be cut and worked with 
ordinary woodworking tools. The cost of light 
steel parts compares with the cost of the same 
part made of malleable iron. 

Work started on this process in May, 1951. 
The laboratory phase of the investigation has 
been completed and an exploratory pilot run 
is now under way in an electrically heated 
tunnel kiln -65ft long. The purpose of this 
first phase of the pilot operation is to explore 
the possible applications of the process. The 
next stage will be to get accurate production 
rates and costs. 

It will be readily understood that other 
methods of reduction are quite practical. For 
example, extruded bars of iron oxide may be 
reduced in hydrogen or other reducing gases. 
If a very low carbon content is desired hydrogen 
is, of course, the preferred reducing agent. 
Reduction can also be carried on in a belt type 
furnace if the ore is in a porous mould which 
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will support this shape as it is reduced in the 
furnace. Other metal oxides can also be pro- 
cessed in the same manner to produce shapes, 
finished and semi-finished articles of the 
resulting metal. 

It is believed that this process will find a 
place as a supplementary method of producing 
many useful articles of steel. When parts as 
produced from the furnace are used directly 
without further hot or cold working it is possible 
to use iron ores containing large amounts of 
impurities which prohibit-their use in normal 
steelmaking processes. Since the metal never 
passes through a liquid stage it is only necessary 
to keep such impurities as silica down to an 
acceptable level for the end use of the article. 
In the ease of such impurities as sulphur, 
phosphorus, titanium, nickel and chromium, 
the allowable limits of these elements will be 
determined by the required mechanical pro- 
perties of the finished article and not by their 
deleterious effect on the hot working properties 
of the steel. These facts make it possible to 
consider the use of many ores for the controlled 
density steel process which cannot be used in 
the standard steelmaking operations. 

The object of the Ontario Research Founda- 
tion is to develop the process on-a sound basis 
and to get it into use as soon as possible in 
industry. Discussions with companies interested 
in obtaining licences to operate the process are 
under way’at the present. This work has been 
conducted under the aegis of one of the Advisory 
Committees of the Ontario Research Council 
and has been supported by funds from the 
Provincial Government of Ontario. 





High-Speed High-Power 
Railway Oil Engine . 


— TrcuntcaL details of outstanding interest 
are embodied in the new quick-running, 
lightweight engines, intended primarily for rail 
traction, designed by Maybach Motorenbau 
and now in production at that company’s 
Friedrichshafen works. 

The object was to combine pre-war experience 
with the V-twelve-cylinder engines of 
410, 450, 600 and 650 b.h.p., with the con- 
siderable amount of experience, under difficult 
war conditions, obtained with over 30,000 
Maybach oil engines of up to 700 b.h.p., and 
provide an engine that would enable locomo- 
tive and railcar design to be advanced, and 
still continue to provide reliability and low- 
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Despite the high rating of the engine, equi- 
valent to 150 Ib brake mean ure, and a 
piston speed of 2100ft per minute, at the rail- 
way continuous output, the pistons are of 
cast iron with low wall thickness. They have, 
however, a heat-resisting steel crown carryin 
the rings and a separate closed-circuit oil 
cooling system with ample flow, directed round 
the back of the ring lands. This two-piece 
design is perfectly circular because the lower 
and more even heat conditions enable a smaller 
working cléarance of piston in cylinder liner 
to be arranged, without the present-day prac- 
tice of ovalising. 

Associated with this piston design and 
construction are an almost spherical combustion 





2-CYLINDER, 1200 8.H.P. ENGINE 


chamber in the cylinder-head and a throat 
of exceptionally large bore connecting -it with 
the cylinder, and giving high combustion 
efficiency. A combined fuel pump and multi- 
hole injector unit for each cylinder is fitted 
and also what is probably an unusual valve 
arrangement, there being three inlet and three 
exhaust valves per cylinder, actuated by two 
camshafts for each cylinder bank. 

All of these design details are incorporated 
in the seven models listed in the accompanying 
table, which are available as vee, vertical or 
horizontal engines. The cylinders are 185mm 
bore by 200mm stroke (7-28in by 7-9in) and 








Piston-swept Cylinder Continuous Dry weight, 
Type volume, litres arrangement output, b.h.p. R.p.m Ib 
MD. 650 64-5 Vi2* 1200 1600 7900 
MD. 645 64-5 Vi2t 800 1600 7300 
MD. 435 43-0 vs* 800 1600 6600 
MD. 325 32-3 6 in line* 650 1700 5700 
MD. 430 43-0 vst 550 1600 6000 
MD. 320: 32-3 6 in linet 450 1700 5300 
MD. 215: 21-5 4 in linet 300 1700 4000 




















* Pressure-charged. + Naturally-aspirated. 


maintenance cost equal to the standards usually 
associated with slow-speed, lowly-rated and 
heavy engines. 

An associated object was to enable a railway 
to meet all its motive power requirements with 
a series of engines having standardised con- 
stituents, and the seven engines of 300 to 1200 
b.h.p. in the present range all have the same 
pistons, cylinder-heads, valves, rocker gear, 
injection pump and nozzle units, cylinder 
liners and main bearings, all of which are 
manufactured to interchangeable limits. 

A primary requisite to gain high reliability 
and long life was felt to be a very stiff crank- 
shaft structure. Therefore a cast iron crank- 
case of deep section was adopted to carry a 
one-piece crankshaft in which the roller main 
bearings encircled the crank webs. This con- 
struction gave a short engine with a small 
cylinder centre-to-centre distance and yet 
allowed ample length for the plain big-end 
bearings, as the webs and main journals are 
combined. Fork-and-blade big-ends are used 
and have iead-bronze bearings on steel shells. 


¢ Available as vertical or horizontal models. 


fuel consumption at the railway continuous 
output is 170/172 gr per b.h.p. hour, with an 
optimum value of 165 gr at 950/1000 b.h.p. 
at 1200/1250 r.p.m. 





Books of Reference 


BEAMA Guide to British Electrodes. London: 
British Electrical and Allied Manufacturers’ Asso- 
ciation (Inc.), 36, Kingsway, W.C.2. Price 2s. net.— 
This booklet has been prepared by the Arc Welding 
Electrode Section of BEAMA in order to give those 
interested in the manual application of the electric 
are welding process useful information on some 
general matters relating to the process. It includes 
@ brief description of the British Classification of 
Electrodes, which has been published by B.S.1., and 
gives advice on how to use this classification. Com. 
parisons are given of British and American elec- 
trode classification, and details of the test require- 
ments for Lloyd’s approva' for electrodes and welds, 
Lists of mild steel electrodes made by members of 
the BEAMA show the British and American code 
numbers and Admiralty and Lloyd’s approval for 
each type. 
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French Engineering News 


(From our French Correspondent) 


The Havre-Paris oil pipe-line, which is due 
to be completed at the end of 1952, has now 
reached the stage where a section is being sunk 
between Epinay and a: bridges, 01: the 
banks of the Seine. A length of 200m of pipe 
will bo lowered on to the river bed. Between 
Havre and Rouen the pipe-line has been can 
pleted and only a few sections remain to be 
finished between Rouen and Argenteuil. §> 
far, two river crossings of the Seine ‘have been 
constructed. Once the Colombes aqueduct is 
built the construction of the two bran :hegs 
serving the Paris region will be undertaken, 
One will be installed towards Nanterre and wil] 
serve the aerodromes near Versailles and the 
other will end at Orly. There will be some 
50km of distribution pipework. All the light 
fuels required by Paris will pass through the 
pipe-line, tank barges only carrying heavy /uel, 
The first oil is expected to pass from Havr> to 
Paris in June-July, 1952. 

* * * 

A northern motorway serving Marseilles js 
at present under construction and the {irst 
7km have been completed. The total length 
of the road will be 18km. Some 4km of ihe 
road run through built-up areas or parts of the 
Marseilles suburbs, which are gradually grow- 
ing, and in the built-up area every effort is 
being made to avoid destruction of existing 
buildings. 

The road is fairly level and it is estimated 
that an average speed, for private cars, of 
120km per hour should be normal. The 
road has two 10-50m carriageways with a 
central grass strip 

* * 

A steam generating station in Abidjan, in 
French West Africa, which was planned in 
1935, will come into production at the end of 
the year. It is calculated that the total cost 
of the plant, 186 million francs, works out at 
about 45,000 francs per installed kilowatt. 
The usual price per kilowatt is estimated at 
between 70,000 and 100,000 francs. The reason 
given for this low cost is that the plant was 
planned by the administration and all the 
equipment was ordered by the administration 
instead of by the contractor. 

* * * 

A plan for the north of France, which should 
lead to decentralisation and the establishment 
of new towns is now being studied. The plan, 
if adopted, will prohibit the establishment of 
further industrial plant on the fringes of nor- 
thern cities in general and Lille in particular. 
Instead the area will be divided into zones in 
which certain industries may -be established. 
These zones will also be given new towns of 
between 50,000 and 100,000 people, and the 
towns linked to the industrial areas by special 
roads. The plan also includes the cutting of 
branch canals from the main northern canals 
so that cheap transport will be available for 
industry. 

Local authorities are being consulted and 


_ are being asked to establish projects for their 


particular areas. Once these have been studied 
final projects will be drawn up. 
* * * 


Fifteen railway trucks built in an aluminium 
alloy and each weighing about one third that 
of a steel truck, which are now on show in 
Paris, were built for the Société de Pechiney. 
The frame and body of the trucks are in an 
alloy containing 5 per cent magnesium, 0-5 
per cent manganese, and it is stated that the 
alloy used for the buffers and axle boxes 
contains 4-5 per cent copper. 

The trucks, it is said, weigh about 80 tons 
and can carry about 65 tons or some 10 tons 
more than the average steel trucks. 

ee * 


The modernisation and re-equipping of the 
Gaz de France plants continues. At Chocques, 
in the north, the installation of new ovens has 
brought coke production up to 830 tons. This 
plant was destroyed in 1943 and after the 
Liberation production was reduced to 330 tons 
daily. It is now planned to install further ovens 
in order to increase production to 1500 tons of 
coke daily and 440,000 cubic metres of gas. 
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Industrial and Labour Notes 


lividend Policy 

Last week, Sir Archibald Forbes, 
presivont of the Federation of British Industries, 
addressed to the chairmen of all member- 
compinies of the Federation a letter setting 
out the present views of the grand council on 
the subject of dividend policy. The letter 
refers to conversations between the F.B.I., 
the Chancellor of the Exchequer and the 
Minister of State for Economic Affairs, during 
which it was indicated that moderation and 
restraint in the distribution of ts would 
materially help in bringing the country’s 
inflationary condition under control. 

Sir Archibald’s letter points out that the 
ultimate remedy must be found in increased 
production and increased productivity, and 
says also that—in the short term at least— 
there must be a reduction in internal spending. 
The letter goes on to say that more restraint 
has been exercised in the distribution of profits 
than in most other fields, and that the infla- 
tionary pressure which would directly result 
from an increase in dividends is negligible. 
Nevertheless, it is considered that there are 
strong grounds why industry should continue 
to act with moderation in this matter, especially 
as it is not now proposed to effect statutory 
control of dividends, 

The letter adds that the F.B.I. has repeatedly 
stressed the concern now being felt in industry 
about the difficulty of keeping industrial 
capital intact in face of the burden of taxation 
and the need to provide out of profits for the 
replacement of assets at existing inflated 
prices. The need to conserve internal resources 
under such conditions is sufficiently apparent, 
but the letter suggests that much misunder- 
standing and misrepresentation concerning 
the level of industrial profits during an infla- 
tionary period would be avoided if the extent 
to which profit has to be applied for the pur- 
poses referred to was clearly brought out in 
published accounts. Furthermore, the letter 
says, it would be wrong to disregard the con- 
siderable psychological effect of any large and 
widespread increases in dividend distribution, 
which would be likely to stimulate further 
demands for increased remuneration and thus 


intensify inflati pressure. 
The Federation, Sir Archibald’s letter con- 
cludes, fully ises that a decision upon the 


amount of profits to be distributed by way of 
dividend is a matter for each board to deter- 
mine in the light of all relevant circumstances. 
Its grand council, however, feels justified in 
urging that, in the present critical position of 
the country, the wider considerations of national 
and industrial interests should be carefully 
weighed in ing such decisions, and is of 
the opinion that dividend policy for the time 
being should be characterised by moderation 
and restraint. 


The Coal Situation 

The higher output from the mines, 

which has become customary in the weeks 
preceding the Christmas holiday, has this year 
been more pronounced. In the week ended 
December 15th, coal production from the 
deep mines reached 4,708,000 tons, the highest 
output achieved in any single week since 
June, 1940. With 201,300 tons gained from 
opencast workings, the total output for the 
week was 4,909,300 tons, compared with 
4,766,900 tons in the corresponding week of 
1950. In the fifty completed weeks of this 
year up to December 15th, production from 
the deep mines amounted to 204,445,300 tons, 
or nearly 7,000,000 tons more than in the 
comparable period of last year, and from open- 
cast workings 10,699,400 tons, which was 
more than 1,000,000 tons less than in the first 
fifty weeks of last year. This year’s total out- 
put for the fifty completed weeks was, there- 
fore, 215,144,700 tons, and it is thus reasonable 
to assume that the production figure of between 
219,000,000 and 222,000,000 tons mentioned 
in this year’s Economic Survey will be reached. 
At the end of last week the National Coal 


Board issued its statistical statement on 
costs of production, proceeds and profits of 
collieries for the third quarter of this year. 
ae, ae eee eee ee 
affected by holidays. The total amount of 
coal di ble commercially during the quarter 
was 44,869,876 tons, and the total proceeds 
were £123,432,427. Production costs amounted 
to £119,845,924, so that profit during the quar- 
ter, before ¢! ing interest, was £3,586,503. 
The estimated profit of the Board’s ancillaries 
was £550,000. Deductions from the quarter’s 
total profits—which included £500,000 for 
miners’ pensions and £230,000 representing 
the loss on imported coal—reduced the profit 
to £2,881,503. As the interest payable to the 
Minister of Fuel and Power required £3,750,000, 
there was a deficit for the quarter of £868,497. 
Coal Miners’ Wages 

The Joint National Negotiating Com- 
mittee of the Coal Industry, at a meeting on 
Wednesday of last week, confirmed the settle- 
ment of the wage claim put forward by the 
National Union of Mineworkers on October 10th. 
Most areas of the union have approved the 
settlement, which provides, in general, for an 
increase of 2s. 3d. a shift for adult underground 
workers and of Is. 1ld. a shift for surface 
workers. The national weekly minimum for 
adult und workers is now £7 0s. 6d. 
and for adult surface workers £6 Is. 6d. The 
new rates apply from the first pay week after 
November 22nd. 

A statement by the committee points out 
that, for the first time since the nationalisation 
of the coal-mining industry, a national increase 
—as distinct from local variations—has been 
given to pieceworkers. Consequently, _ the 
arrangements for the adjustment of piece rates 
at the pits are to be revised in order to limit 
variations to those rates that can be justified 
on the grounds of changed methods or conditions 
of working. A joint committee of the National 
Coal Board and the National Union of Mine- 
workers is to be set up to examine the whole 
procedure for regulating the wages and con- 
ditions of pieceworkers, and the present 
stabilisation of piece rates will operate for 
twelve months or until the joint committee 
has reached agreement on a revised procedure. 
This committee is to meet as soon as possible, 
as both sides are anxious for its deliberations 
to be concluded within the twelve months. 

The Joint National Negotiating Committee’s 
statement goes on to say that the Coal Board 
has agreed to the union’s claim for a second 
week’s holiday with pay. But in view of the 
current coal situation, and the output which 
would be lost if the extra holiday were taken in 
1952, the miners are to forgo the second week 
next year and, instead, receive payment for it 
at the same rate as for the week they do take. 
The negotiating committee will consult the 
Divisional Coal Board and the union areas to 
determine the periods at which the additional 
payment shall be distributed. The existing 
voluntary overtime agreement continues until 
the end of April next, and the Coal Board and 
the union are to consider extending it to 
cover 1952-53. : 


Plant Maintenance Study in the U.S.A. 

The Anglo-American Council on Pro- 
ductivity is arranging for a team of British 
specialists to visit the U.S.A. to study current 
practice in plant maintenance. Mr. J. B. 
Stevenson, works director of E.M.I. Factories, 
Ltd., will lead the team. 

Arrangements have been made for visits to 
undertakings—mainly in the eastern part of 
the U.S.A.—engaged in mechanical, electrical 
and aeronautical engineering, and in the manu- 
facture of food, textiles, steel, paper, and wood 
and cil products. The team intends to pay 
particular attention to what is known as 
xs preventive maintenance,” and will 
also examine such matters as structures 
and precautions instituted for the pro- 
tection of maintenance staffs. The programme 
also includes a visit to the Plant Maintenance 


Conférence and Show, which is to be held in 
Philadelphia in the middle of January. 
British Overseas Trade 

Following its announcement, last 
week, of the provisional trade figures for 
November, the Board of Trade has stated the 
value of United Kingdom exports for the month 
as £243,900,000. It says that in the first eleven 
months of this year exports have been at an 
annual rate of £2,592,000,000, or 19 per cent 
above the total for 1950. The Board of Trade 
has pointed out, however, that most of this 
increase is attributable to higher prices, and 
that the actual volume of exports has been 
about 4 per cent higher than last year. Exports 
to Canada and the U.S.A. in November 
were valued at £21,400,000, compared with 
£22,100,000 in October. The November figure 
was 9 per cent below the average for the first 
ten months of the year, but 7 per cent above 
the monthly average for 1950. 

Giving details of November exports from the 
United Kingdom, the Board of Trade says that 
those of raw materials, valued at £8,200,000, 
were £700,000 higher than in October, although 
there was a dfop in exports of coal. The total 
value of manufactured exported in 
November was £216,600,000, which was 
£7,500,000 higher than in October, and 
£22,800,000 above the average for the third 

. In this latter group, machinery 
exports accounted for £35,500,000, a figure 
£2,400,000 higher than that for the preceding 
month. The most outstanding increase in 
November, however, was in the vehicles group, 
the value of car and commercial vehicle exports 
alone being £3,200,000 higher than in October. 
The number of cars and chassis sent overseas 
was 37,837, valued at £13,100,000, and was 
17 per cent above the October total. This 
increase, it is explained, was due entirely to 
higher exports to Australia and New Zealand. 
In spite of the high number of cars and chassis— 
15,446—sent to those two countries in Novem- 
ber, however, the total sent to them so far this 
year has been 11 per cent below the rate of 
export in 1950. 

The value of imports in November was 
£328,200,000, which was the lowest monthly 
figure since April, and was only just above the 
average for the first ten months of this year. 
The Board of Trade says that the recently 
imposed import restrictions probably had little 
effect on recorded imports in November. Total 
imports this year, up to the end of November, 
were at an annual rate of £3,930,000,000, or 
51 per cent above the 1950 average. 


Raw Material Supply Prospects 
The Ministry of Materials has recently 
the present overall position and pro- 
spects of raw materials supplies. It says thatsup- 
plies generally have improved a good deal since 
the early part of the year, although, in many 
instances, the improvements have not been suffi- 
cient to meet the expanding industrial demand. 
Dealing in particular with copper, the 
Ministry observes that the present shortage has 
arisen because the development of new sources 
of supply has been temporarily outstripped by 
the rising trend of consumption, stimulated by 
rearmament. In the last fifty years world con- 
sumption of copper has quintupled, and if it 
continued to rise at the same rate by 1975 it 
would exceed: 5,000,000 tons a year, or about 
twice last year’s consumption. The survey 
says, of course, that the actual rate of increase 
may slacken to some extent owing to substi- 
tution. Total reserves of copper are sufficient 
to last for many years; about one-quarter of 
them aré within the Commonwealth, principally 
in Northern Rhodesia—which is our main source 
of supply—and Canada. Increased production 
of copper in Northern Rhodesia depends largely 
on the supplies of coal from Southern Rhodesia, 
and the transport problem is a difficult and 
complex one. The survey says that special 
efforts are being made to meet the situation by 
all practicable measures. 
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Notes and Memoranda 


Rail and Road 


A CycLe anD Motor CyciEe Exnrsition rn 1952. 
—The Council of the British Cycle and Motor Cycle 
Manufacturers’ and Traders’ Union announces 
that it has decided to hold a Cycle and Motor Cycle 
Show at Earls Court next year from November 
15th to 22nd. 

Dreset LocoMoTIvVEs ORDERED FOR NEW ZzEa- 
LAND.—We are informed by the Hunslet Engine 
Company, Ltd., that it has received an order from 
the New Zealand Government Railways for ten 
30-ton, 3ft 6in gauge, six-wheel, 250 b.h.p., diesel 
mechanical locomotives for shunting and light train 
working. These locomotives, which will have a top 
speed of 25 m.p.h. and a starting tractive effort of 
16,800 Ib, will be fitted with roller-bearing axle- 
boxes and Westinghouse air brakes. 

Sournh Lonpon Tram CoNnvEeRSION ScHEME.— 
On the night of January 5/6th next there will 
come into effect the sixth stage of the scheme for 
converting South London’s tram routes to bus 
operation. This stage, the most extensive so far, 
consists of the mt of six more tram routes 
by a similar number of bus routes. It will see the 
end of trams at Victoria and along Vauxhall Bridge 
Road as well as in Grove Park, Downham and 
Catford. With this conversion, 109 trams will be 
withdrawn from service on 13-6 route miles and 
replaced by 105 buses. 

SPECIFICATION FOR RoaD AND BripGe Works.— 
Requirements for clearing, fencing and draining 
highways, for earthworks, culverts, walls, carriage- 
ways and other road works, and for single and 
multi-span bridges are contained in the Ministry of 
Transport’s Specifications for Road and” Bridge 
Works, which has recently been published. This 
document constitutes Part I of the Schedule to the 
Ministry of Transport’s Standard Conditions of 
Contract for Road and Bridge Works, prepared for 
trunk roads. It is obtainable from H.M. Stationery 
Office, price 5s. Part II of the Schedule (Notes on 
the Preparation of the Bill of Quantities) is published 
as a separate document, price 2s. It is intended to 
illustrate the application and use of Part I. 


Air and Water 

Smrpsurtpine CENTENARY.—John Brown and 
Co., Ltd., of Clydebank, has completed a century 
of shipbuilding and at a dinner held to celebrate 
this attainment Lord Weir proposed the toast of 
“‘ The Clydebank Shipyard : One Hundred Years of 
Shipbuilding.” 

New Cunarp Liners.—It was announced last 
week by the Cunard Steamship Company, Ltd., 
that it had placed orders with John Brown and Co., 
Ltd., for the construction of two liners for the 
company’s Canadian service. The ships will be 
each of about 20,000 tons gross and designed for a 
speed of 20 knots, and it is hoped that the ship will 
sail on her maiden voyage in 1954. 

THe “Lvoy Asxtron.”—The former Clyde 
paddle steamer “‘ Lucy Ashton,” which has been 
used by the British Shipbuilding Research Associa- 
tion for the purpose of carrying out full-scale 
resistance experiments, is to be broken up. The 
jet engines, which were used for propulsion pur- 
poses, and the various recording instruments, 
have been removed, and the ship will be towed to 
Faslane for demolition by Metal Industries, Ltd. 


Tae Up-River Coier ‘“ Croypon.”—The 
motor collier “‘ Croydon,” which was built by the 
Burntisland Shipbuilding Company, Ltd., for the 
South-Eastern Gas Board, completed her trials 
earlier this month and arrived in the Thames last 
week on her maiden voyage from the Tyne. The 
vessel, which carried 3000 tons of coal, has a raised 
quarter deck with bridge and forecastle, and is 
specially designed with low superstructures and 
telescopic masts in order to under the seventeen 
bridges of the Thames to deliver coal to the upper 
reaches. 

ALUMINIUM IN THE Surpyarp.—The Aluminium 
Development Association has récently published 
its information Bulletin No. 18: “ The Working 
of Aluminium in the Shipyard.” This bulletin 
contains practical information, based upon experi- 
mental work, which is helpful to shipyard managers, 
foremen and technical staffs. The various opera- 
tions in working plate’ material are discussed, 
followed by notes on sheet metal work and general 
recommendations regarding the machining of the 
alloys. There is a section devoted to methods of 
joining and the latest information concerning rivet 
point shapes, cold and hot riveting and hole 
clearances is given, together with tables containing 
data related to pneumatic driving and squeeze 
driving. Welding techniques are touched upon, 


including gas and metallic are, argonarc, spot and 
stud welding methods. The subject of contact 
with other materials is reviewed and brief note 
included upon painting, anti-fouling compositions 
and deck itions. There are three appendices 
and they deal with the pao alloys, 
including a note on Lloyd’s requirements, the 
sizes of material available and a general reference 
to heat treatment. Copies may be obtained from 
the Association at 33, Grosvenor Street, London, 
W.1. Price 2s., post free. 

Rerrr or Royat Liner.—The Shaw Savill liner 
“Gothic,” which has been refitted and converted 
for the Royal tour to Australia and New Zealand 
by Cammell Laird and Co., Ltd., sailed for 
Southampton last week. The original lay-out of 
boat and promenade decks has been rearranged 
and the superstructure extended to accommodate 
their Royal Highnesses. Provision has also been 
made for the Flag Officer, Royal Yacht, Vice- 
Admiral C. E. Lambe, and for units of the Royal 
Navy and Royal Marines. 


Miscellanea 


Burtpine ReseaRcH Coneress, 1951.—Books 
containing the papers presented in the three divi- 
sions of the Building eran Congress held last 
September may be obtained, price 22s. 6d. each or 
50s. for the set of three, from the organising secre- 
tary, Building Research ——— 1951, Building 
Research Station, Garston, Watford, Herts. The 
record of discussions which took place at the tech- 
nical sessions of the congress may be ordered now 
in advance of publication. 

Spectat Courses IN HIGHER TECHNOLOGY.—The 
Regional Advisory Council for Higher Technological 
Education has issued its Bulletin No. 4 on special 
courses in higher technology, which will open in 
London and the Home Counties area in the spring of 
1952. This Bulletin gives full details of these courses 
at some twenty-five university colleges, — 
co and polytechnics. Copies of the publica- 
15 a be Secined from the Council’s dines at 
Tavistock House, Tavistock Square, London, 
W.C.1, at ls. 6d. net. 

ReparR oF CONCRETE AND TIMBER PILES.— 
We have received from the Masonry Resurfacing 
and Construction Company, Inc., B. and O. Coal 
Pier, Baltimore, 26, Maryland, U.S.A., some 
information about a new system of repairing 

iles which have deteriorated between tide levels. 
method, known as “ Dri-Por,” is intended 
primarily for concrete piles, but may also be used 
for wooden ones, and embodies a small caisson 
attached to the pile for carrying out the work; a 
steel shutter encasing the pile is left permanently 
in place, and the repair is completed with ‘‘ gunite.” 

SrerL Economy IN REINFORCED CONCRETE.— 
In view of the urgent need for economy in the use 
of steel, the council of the Reinforced Concrete 
Association has given renewed consideration to a 
suggestion that the working stress of 18,000 Ib 
per square inch normally permitted in mild steel 
reinforcement complying with B.S. 785 might safely 
be increased and the quantity used in reinforced 
concrete structures thus reduced. Although no yield 
stress is specified in B.S. 785, recent tests indicate 
that the yield stress in mild steel bars of the smaller 
diameters is generally at least 36,000 Ib per square 
inch. This being so, the council is satisfied that a 
working stress of 20,000 lb per square inch may safely 
be adopted in bars of fin diameter and less, except 
in the design of liquid-retaining and other special 
structures. Further consideration is being given 
to the question whether, and under what terms, a 
similar recommendation can be made in relation 
to mild steel bars of diameters greater than fin. 


RELEASE oF EMPLOYEES FOR TECHNICAL Stupy. 
—In its third annual report, the Regional Advisory 
Council for Higher Technological Education gives 
an interesting note on the release by employers of 
persons over the age of eighteen years for technical 
study. It states that representations have been 
made to the National Advisory Council, the Ministry 
of Education and the Ministry of Labour and 
National Service, in an endeavour to bring about a 

] request to industry to include in apprentice- 
ship agreements specific arrangements. to extend 
periods of study during working hours beyond the 
age of eighteen. These arrangements would 
include limitations similar to those agreed between 
the Engineering and Allied Employers’. National 
Federation and the manual workers’ unions affiliated 
to the Confederation of Shipbuilding and Engineer- 
ing Unions.- Up to the present, it is stated, the 
national bodies approached have been unwilling to 
comply with the suggestion. The council proposes 
to continue to press with the matter. 


Loca GOVERNMENT MANPOWER CoM irrpp 
Rerort.—The second report has now been issued 
by the committee set up in 1949 to exami. the 
use of manpower by local authorities in F. gland 
and Wales. The first report of the committ s was 
published in December, 1949. In its early work the 
committee concentrated mainly upon the possi. 
bility of relaxing mental supervis'on of 
local authority activities and delegating more 
responsibility to local authorities; and it ) scom. 
mended revised arrangements over a wide field, 
Tts latér work was mainly concerned with reviowing 
and co-ordinating existing arrangements for «ngur. 
ing economy in the use of manpower by local 
authorities and those Government depart nents 
concerned with local government matters, 

CENTENARY OF NEGRETTI AND ZAMBRA, Lip,— 
To mark the completion of 100 years’ service jy 
industry, Negretti and Zambra, Ltd., has published 
an interesting brochure giving some particulars of 
its history and the develo: t of its products, 
The firm was founded in 1 by Henry Negretti 
and J. W. Zambra for the manufacture of met oro. 
logical instruments in premises in Hatton Garden, 
The partnership between the two families through 
succeeding generations continued until June, 1946, 
when for family reasons the business was converted 
into a private company and into a public company 
in 1948. The book tells how to the end of the 

ineteenth century the firm began to make a range 
of optical instruments and about the same ‘ime 
introduced a number of improvements in its 
meteorological instruments. It then describes 
how, during subsequent years, there were developed 
the many types of gauges and recording instru. 
ments for which the company is now so known. 
As the number of the firm’s products increased, so 
its works premises were extended, and the firm 
recently acquired a factory of 50,000 square feet 
at Aylesbury, with room for future expansion, where 
in the distant future all of its production will he 
concentrated. 

Personal and Business 

Mr. Davin Hices, B.Sc., has been appointed a 
director of Higgs Motors, Ltd., Witton, Birming. 
ham. 





Mr. J. M.’ Parmer has been appointed sales 
manager of Mackay Industrial Equipment, Ltd., 
Faggs Road, Feltham, Middlesex. 

Tae InstriroTre oF PackaGine has moved to 
20-21, Took’s Court, Cursitor Street, London, 
E.C.4. (Telephone, Chancery 8484.) 


Mr. P, Butter, B.Sc., M.I.E.E., and Mr. W. B. 
Laing, M.I.E.E., have been appointed joint general 
managers of Bruce Peebles and Co., Ltd., Edin- 
burgh. 

Mr. Kennetu Gorpon, C.B.E., M.C., has been 
appointed deputy managing director of Head 
Wrightson Processes, Ltd., Teesdale House, 24-26, 
Baltic Street, London, E.C.1. 

Bruce Prerstes anv Co., Ltd., Edinburgh, 
states that its works will close for the New Year 
holiday on Monday evening, December 31st, and 
will reopen on Friday morning, January 4th. 

Mr. C. Jaoxson, M.I.8truct.E., has been 
appointed resident director in Australia for 8S. 8. 
Lynn, Ltd., Birmingham. Mr. Jackson’s address 
will be 243, Elizabeth Street, Sydney, N.S.W. 


R. H. Wrinpsor, Ltd., Royal London House, 
16, Finsbury Square, London, E.C.2, announces 
an arrangement with F. J. Stokes Machine Com- 
pany, Philadelphia, whereby the latter company 
will handle Windsor plastics machines in the U.S.A. 


E. Boypztz anv Co., Ltd., Old Trafford, Man- 
chester, states that Mr. C. L. Cookes has been 
appointed area representative in the Midlands and 
South Wales. He will operate from the company’s 
depot at New Wolverhampton Road, Langley, 
Birmingham. 

Tue British Atumintum Company, Ltd., an- 
nounces the retirement of Mr. W. H. Platt, assistant 
sales manager (wrought products) after forty-one 
years’ service in the company’s sales division. 
Mr. C. F. Batstone, principal assistant sales manager 
is taking over the duties formerly carried out by 
Mr. Platt. 

Mr. L. W. Cotn, B.Com., has been appointed 
secretary of Babcock and Wilcox, Ltd., in succession 
to Mr. H. B. Clark. He has been assistant secretary 
since 1943. My. Clark, who is retiring at his own 
request, will continue to serve as a director of some 
of the firm’s subsidiaries, including Dewrance and 
Co., Ltd., Bailey Meters and Controls, Ltd., Spencer 
Bonecourt, Ltd., and the Clarkson Thinible Tube 
Boiler Co., Ltd. 



































-.co 22> 2f- =a 


<x a2 o& @& 








15] 


ugh 
46, 


ny 
the 
nge 
me 
its 
bes 
ed] 
ru- 
vn. 


rm 
pet 
are 
be 


Dec. 28, 1951 


British Patent Specifications 
abroad 


ice be 
Orr sale fon gry be Ad Buildings, Chancery 
fee “V0.2, 22. each, 
_ STEAM GENERATORS 
962,082. May 4, 1949.—Srmam-Ratsinc PLant 
AND StaamM Power Puiants, Leonard Baker, 
Chestnuts,” Blakeley Road, Raby Mere, 
Wirral, Chester, 

The invention relates to steam-raising plant and 
to steam power plants, and is applicable ially 
to superheated steam boiler and turbine plants in 
which excess of water content in the steam leaving 
the boiler drum or excess of solid content in 
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the water ing over with the steam may cause 
damage to the phe the object of the invention 
is to safeguard the plant against damage. In 
steam power —_—_ operating at very high 
pressures, say, 1200 lb per square inch and above, 
the invention affords a direct indication of the 
solid content of the steam and a direct safeguard 
against excess solid content. As shown in the 
drawing; a water-tube boiler A has a superheater B 
in Mew > a steam sample is continuously bled from 
a point C between the steam drum and the super- 
heater. A pipe leads from the point CO to a condenser 
D which di thro @ pipe to a unit Z 
which embodies a testing ice and an electrical 
relay or energising amplifier, from which the con- 
ene & ae thro @ pipe. The rela 
or the amplifier controls electric motors M, 
adapted respectively to operate control valves F, 
G, H of the power t which may, for —_ 
respectively control the oil fuel supply, the feed 
water supply to the boiler, and the steam discharge 
from the boiler. The valves may be operated 
selectively as different electrical conductivities are 
measured by the testing device of the unit 2.— 
November 28, 1951. 


INTERNAL COMBUSTION ENGINES 


662,501. July 18, 1949.—Tarrers, William Alex- 
ander Scott, ‘ Treetops,” Birmingham Road, 
Shenstone, Stafford. 

The object of the invention is to enable variations 
in the length of the tappet due to temperature 
variations and other causes to be automatically 
compensated, As shown in the drawing, there are 
a pair of hollow cylindrical telescopic parts A and B. 
One end of the outer part A is bevelled inwards 
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at an angle of about 45 deg. The adjacent end of 
the other part is formed with a head C, the underside 
of which is also bevelled, but at a different angle, 
so that the bevelled surfaces form between them a 
narrow, but tapering, annular groove D of truncated 
conical form, the narrowest part of the groove bein, 
at its inner end. Within the two parts a spring 
imparts relative axial movement in the direction 
for increasing the width of the groove. The extent 
of this movement is limited by an outer retaining 
ring F which at one end engages a circumferential 
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groove G, Within the groove D are several small 
steel balls H, which tend to gravitate towards the 
smaller end of the > serve as the required 
wedging means. action of the tappet is as 
— the force exerted the cam is a 
mit through the balls to the upper o 
the tappet which abuts against the ae os stem, 
After the completion of the opening of the valve 
the load is momentarily released from the balls, 
which are freed to move outwards due to momentum 
and vibration. This movement reduces the overall 
length of the tappet to the minimum, and the ta 
remains in this condition whilst the valve is closing. 
When the valve contacts its seat the ben es spring 
separates the two rts and the balls 
move inwards and the parts in position for 
—— the cycle. 8So long as the overall length 
of the mechanism remains unchanged, the balls 
always return to the same position, but when, 
through temperature changes’ or other causes, 
such as slight wear or strain, the initial h of 
the operating mechanism changes, the position of 
rest of the balls will also change so that the initial 
overall length of the operating mechanism is auto- 
matically maintained.—D 5, 1951. 


662,148. January 4, 1949.—ConsrrucTION oF 
INTERNAL Combustion Enoines, Davey Pax- 
man and Co., Ltd., Standard Ironworks, 
Colchester, Essex (Inventor: Hdward Philip 
Paxman). 

This invention relates to internal combustion 
engines with the cylinders arranged in two banks of 
V-formation, the object being to provide an 
improved balancing means applicable to engines 
having an odd number of cylinders in each bank. 
Referring to the drawing, A represents a gear 





wheel carried by one end of the engine crankshaft, 
and B and C are gear wheels meshed with it and 
driven at crankshaft Mounted coaxially 
with the gear wheels B and C respectively, and 
rotating with them, are gear wheels D and E, which, 
by eamhing with timing camshaft gear wheels F and 
G respectively, transmit the drive from the crank- 
shaft to the timing camshaft of each cylinder bank. 


The shafts of the gear wheels B and C extend along - 


the engine and carry, at or near their ends and 
adjacent the ends of the crankshaft, balance weights 
H which, when the engine is in operation, rotate 
to set up a couple to neutralise the natural un- 
balance couple of the engine. These balance 
weights, by reason of their relative phase relation- 
ship, are statically balanced or their respective 
shafts. An alternative to the arrangements 
described is also described in the specification.— 
December 5, 1951. 


POWER TRANSMISSION 


January 24, 1949.—GraRING ror Con- 
veyine Rotary Morion, Timsons, Litd., 
Perfecta Works, Kettering, Northampton- 
shire, and Ernest Arthur Timson, of the Com- 
pany’s address. 

invention is intended to 
improvements in gearing designed to enable 
relative circumferential motion of desired gears 
in a set or group to be varied without interruption 
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No. 662,056 
of the drive. As shown in the drawing, there is 
a pair of non-meshing gears A and B spaced apart 
in a common plane, and a pair of meshed 
gears C and D. The gear A is in mesh with the 


843 


gear O, whilst. the gear B is similarly arranged in 
mesh with the pode, 3 The pairs of spur gears are 
provided with laterally extending central pivots 
E and P, — which are freely pivoted the ends 
of straight links G, H and J. The two links are 
of the same length and extend from the pivots 
E of the two spaced non-meshing gears to the 
pivots F of the meshed gears and these pivots 
are connected by a further link J, the three links 
together providing an open-sided link frame 
capable of being swung in either direction about the 
fixed axes of the spaced gears. The two links 
G and H connecting the spaced and _ the 
meshed gears extend parallel or substantially so 
to each other, this parallelism being maintained 
during swinging movements of the link frame— 
like a parallel ruler motion. As shown, the spaced 
non-meshing gears normally rotate in opposite 
directions.—November 28, 1951. 


PUMPS 


662,614. October 15, 1949.—CrnTRIFUGAL Pumps, 
Paul Bungartz, 87, Leostrasse, Diisseldorf- 
Oberkassel, Germany. 

In the drawing it will be seen that above the 
liquid surface, which may be a corrosive liquid, there 
is arranged a normal centrifugal pump with an 
auxiliary impeller A for the sealing of the shaft 
joint. A priming impeller B dipping in the liquid 
is attached to a shaft C ina suction tube D. When 
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the pump is running the priming impeller draws the 
supply liquid so far up that it becomes entrained 
by the main impeller Z. Only the shaft, the suction 
tube and the priming impeller are in continual 
contact with the corrosive fluid to be pumped. 
With a small shaft diameter and a light priming 
impeller large depths of immersion are attainable.— 
December 5, 1951. 


MISCELLANEOUS 


662,405. October 27, 1949.—Dervices ror CaRrry- 
1nc Orr Lusricant, N.V. Philips, Gloei- 
lampenfabrieken, Emmasingel 29, Eindhoven, 
Holland. 

This invention relates to a device for carrying off 
lubricant removed by a scraping member formed on 
a body, from the surface of a relatively reciprocating 
body. As shown in the drawing, a piston-rod A 
reciprocates in a bush having cylindrical parts B 
and D. The portion D has a trapezoidal cross 
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section, the surface H of which provides a scraping 
edge by which a quantity of lubricant is scraped 
from the piston-rod so that on entering the work 

C the piston-rod carries a comparatively thin 
layer of lubricant. During the backward stroke 
the removal of lubricant by the bore F of the 
cylinder end plate is prevented by making it of 
larger diameter than the piston-rod. Another 
scraping edge G removes lubricant during the back- 
ward stroke, and the lubricant flows through the 





662,072. March 18, 1949.—APraraTus For SEPa- 
ace Age a gg ie ons ogy ijke 
Machinefabriek Gebr. Stork and Co., N.V., 
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jacket B and a throat plate C. 
upper portion of the shaft D is constructed 
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segmental bricks HZ of highly material 
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which can be exchanged are provided. 
Four off-takes F for the withdrawal of the blast- 
furnace gas lead from the widened diameter @ of 
Sean caite ose coe he mame which the 
waste gases are means of an exhauster 
through the blast Saeperiae into the 
atmosphere, When the exhauster of the blast 
heater is inoperative, the furnace gases are dis- 
as in normal cold-blast cupola furnaces, 
pc wad through rege shaft D. As the 
uster is brought into Ry vay woes or the output 
increased, some or all of the furnace gases a 
through the off-takes F into the blast on The 
off-takes are disposed at such a level in the cu oa 
furnace shaft that no secondary air is sucked 
shaft and no premature es adem 
of the furnace gases occurs. The exhauster is 
designed to withdraw 80, 90 or 100 per cent of the 
furnace gases according to requirements for the 
melting outputs. The utilisation of the furnace 
gases in the blast heater is complete when no more 
furnace gases can be detec in the charge.— 
December 5, 1951. 


a 


Forthcoming Engagements 


tie ¢ pen, Societies, do., desirous of 
i meetings inserted in column, are 
capmind totems mee pens il their insertion, 
the necessary lormation should reach wall pouaticg 
before, the ¢ af the Monday of the 

the meetings. In all cases the Tre and PLACE at 

the meeting is to be held should be clearly stated. 


Cleveland Institution of Engineers 
"oa = ee ee i Middlocbeongh, 
itution, ration . 
“ Recent Bevelopinents in American Rolling Mills,” 
R. Stewartson, 


Electric Railway Society 
Sat., Jan. 5th.—Fred Tallant Hall, Drummond Street, 
London, N.W.1, “A Pictorial Survey of Electric Rail- 
waysin ‘Holland and Belgium” G. W. Morant, 3 p.m. 


Lighting,” T.. C. Holdsworth, 7.15 p.m. 


Incorporated Plant Engineers 

Tues., Jan. lst.—Institute of rs, Park 

“Hard Surfacing with Stellite,” 7.15 p.m. 

Wed., Jan. 2nd,—SovurHamMPpron Brancz: Pol 
Hotel, Southampton, Talk on the Application of the 
Factories Act, 7.30 p.m. 

ere, Jan. a Branca: Eastern 

monstration Theatre, Church Street, 
db weet * Power Distribution,”” G. J. Richard. 
son, 7.30 p.m. 

Tues., Jan. 8th.—E. Lawos BRaNox : Engineers’ Club, 
Albert Square, Manchester, “Secondary Air and ite 
Application,” H. Hetherington, 7.15. p.m,———-Eprm- 
BURGH Branon: 25, Charlotte » Edinburgh, 
“ Organisation of Scientific Research in Great Britain,” 
H. Buckley, 7 p.m. 


Institute of British Foundrymen 

Sat., Jan. Gth—BrirmmincHam aNnp W. MuIpLanps 
Stupents’ Section: Works visit to Round Oak 
Steel Works, Ltd., Brierley Hill, Staffs, 10 a.m. 

Mon., Jan. Tth.—SHE¥¥tetD Brawcn : College of Tech- 
nology, Pond Street, Sheffield, 1, “‘ Synthetic Resins as 
Foundry Sand Binders,” P. G. Pentz, 7.30 p.m. 

Tues., Jan. 8th.— BURNLEY Sxocrion : Grammar School, 

Blackburn Road, » “Phosphor Bronze, % 
E. Jackson, 7.30 p.m. 


Institute of Marine Engineers 
Tues., Jan. 8th.—85, The Minories, London, E.C.3, 
“ Diesel-Hydraulic Propulsion,” F. J. Mayor, 5.30 p.m, 


Institute of Metals 
Thure., i 8rd.—Visit to the a5 Labora- 
tories, Universi Birmingham, 15, 
ys Pi get Tool and Die Materials for the Hot 
Working of Non-Ferrous Metals and Alloys,” 2.30 p.m. 
——Lonpon Locat Szcrion: 4, Grosvenor 
the Working of 


Wed., Jan. %th.—26, Portland Place, London, W.1, 
“ Some of Field Operations in Kuwait,” E. 
Boaden E. C. Masterson, 5.30 p.m. 


Institute of Road Transport Engineers 


Fri., Jan, 4th.—Miptanps Centre My a Hotel, 
Tem Street, Birmingham, “ m Transport 
Lighhing,” We. J. Drake, 6 p.m, 





END OF VOL. CXCII 


Deo. 28, 1051 _ 


J. W. Kinchin - ; : 
Royal George ey Road, Ipswidh 
“ The Yaowdians nt of the High-Speed Diesel E: = 
8. Johnson, 7 p.m. 4 


Institution of Civil Engineers 
Tues, Jan. let.—Great Street, hy rae 
Londen, 8.W.1, “Some Problems in the 
Indust rial Effluents and Domestic Wastes, 
Calvert end P. M. Amcotte, 2 
Tues., Jan. 8th.—Great George Street, West: 
London, 8.W.1, “The Organisation of Airpor 
struction,” Patrick Hogan, 5.30 p.m. 


Institution of Electrical Engineers 
Mon., Jan. tty LANDS CENTRE : oe 
Memorial 


Bridge for the 3 
of Gases,” W. F. Lovering and L. Wiltahire, 5.30 p 
——N. Mrptanp Centre: British 


Fri., Jan. 4th.—Lonpon Centre: Management Ho 4 
Hill Street, W.1, annual general meeting, 7 p.m. “ 


Institution of Mechanical Engineers 

Tues., Jan, 1st.—Covenrry A.D. Centre: Craven Armg 
Hotel, Coventry, “‘ Shock Absorbers,” J. W. Kinchin 
and C. R. Stock, 7.15 p.m. 

Fri., Jan. 4th.—Storey’s Gate, St. James’s Park, 4 
8.W. 1, “‘Some Considerations on Bogie 
Particular Reference to Electric Railwa: 
Graff-Baker, 5.30 p.m.——-N.E. Brancn, Ries: 
Section: Northern Gas Board Showrooms, Grain, 
Street, Neweastle upon a “* Modern 
Alternator Construction ion,” W. 


weastle u 
Toterpeaeian of a 
ence to Oil Engines,” C. Bralbury, 6 p.m, 

Tues., Jan, 8th.—AUTOMOBILE Division : Storey’s Gate, 
St. James’s Park, London, 8.W.1, “ Stability of Sing 
Track Vehicles,” R. A. Wilson-Jones, 5.30 
8. Wares Branca: 8. Wales Institute of gincesm 
Park Place, Cardiff, annual mee _ Fuel 
Power Projects,” H. Roxbee Cox, 


Institution of Production pace 
Tues., Jan. lst.— READING SECTION : 
O' 


“Improvements and Their 
Whitaker, 7 
Mon., Jan. 7 —thaneraxt SENIOR AND Gravvate 
SECTION : refield, “8S 3 


Birmingham, Films, of 
ange neem blew >» Ee to Power: 
the Castelo Do Bode Dam 
Sighthill, Edinburgh,” 7 p.m, 
Junior Institution of Engineers 
Ti , Dec, 28th.—39, Victoria Street, London, 8.W.1, 
on ydro-Electric Power Developantatn” J. Foster 


Petree, 6.30 p.m. 
Jo .—Miptanp SEcTION: James Watt 


evening, “ Rocket Flight,” introduced by 8. G. ” Clark, 
6.30 
Mon., on a nage 2 a: os 
phical Society, 16, Mary’s Parsonage, ¢ 
Sben, ordinary meeting, A. i 
address, 7.30 p.m, 


Leeds Metallurgical Society 
Thurs., Jan. 3rd.—The University, Leeds, “ The 
_— Metals, their Properties and Uses,” J. 
p.m, 
Liverpool Engineering Society 
Mon., Jan. ith.—Royal Institution, Col 
ace “* Modern Developments in 


.G Taylor, 6.30 p.m, 

















The Engineer 


EXING 
BARY 


DECEMB > > 


\y 


tld tty 
ee / 

HZ <Q 

=| 

a 


4s 


a: C1 LY AL 


re = =T 


if 


WY) 
Vi 
fa 


Sy 


b 


sf 
iN 


s ~ sen} 
HAAS N : 
Q Sp See 


ty, f \K 
ANY 
AN, 
om NN, 


Yi, 
Ya i 


18a WV 








THE 





ENGINEER 




























6 ARORA CE Tat , eCISE 





areca named MRE EN 














POWER PLANT including :—Turbo Alternators e Diesel Engines 
Diesel Alternators e A.C. Motors e Transformers e Steam Engines 
Mercury Arc Rectifiers e Welding Sets and Spot Welders e Motor 
Control Gear and Modern Switchgear e Air Compressors e Air 
Receivers and Pressure Vessels e Centrifugal Pumps 


PROCESS PLANT including:—Mixers e Filter Presses e Hydro 
Extractors e Crushers and Disintegrators e Driers e Ball Mills 
Jacketed Pans e Glass Lined Vessels e Vacuum and Refrigeration 
Plant e Single, Twin, and Triple Roll Refiners. 


PLASTICS MACHINERY including:—Presses ¢ Mixers e High 
speed Pumping Equipment e Large size Reciprocating Pumps 
Large Accumulators e Rubber Mills e Calenders 


MACHINE TOOLS OF ALL TYPES inc/uding:—Centre Lathes 
Capstan & Turret Lathes e Millers e Shapers e Slotters e Grinders 
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CONTRACTORS’ PLANT including:—Steam Cranes e Exca- 
vators e Caterpillar Tractors e Rollers e Derrick Cranes e Portabl. 
Air Compressors e Closed Drum Concrete Mixers e Concret: 
Pumps e Weigh Batchers e Geared Power Winches e Overhea:' 
Travelling Cranes 


BOILERS OF ALL SIZES: including:—Cochran e Economic 
Lancashire e Vertical Cross Tube e Vertical Multi-tubula: 
Babcock and Wilcox Watertube 


SHEET METAL MACHINERY OF ALL TYPES including :— 
Power Presses e Guillotines e Plate Bending Rolls e Press Brakes 


STEEL OF ANY DESCRIPTION e Steel-framed buildings 
Railway Track e Tanks of all sizes e Sections including Joists, 
Angles, Channels e Structural Steelwork of all kinds e Piping 
and Fittings. 
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DRAG SCRAPER SYSTEMS RELY ON ROPE 


For dragging materials into storage .... or dragging 
them out again... . for excavating and site development 
....for handling coal, sand, gravel or stone—the drag 
scraper gets its teeth into the job with the aid of steel 
wire ropes. This is another interesting illustration of 
hundreds of applications of ropes in modern industry. 


ROPES LIMITED 


ster, Liverpool, Gateshead-on-Tyne and Glasgow 


LN I STD RO ARN ARR: 7 2 





E/516/¢9 
















ENGINEER I 


The Engineer 


ESTABLISHED — 1856 
Vol. CXCII No. 5004 






DECEMBER 21, 1951 







28 Essex Street, Strand, London, W.C.2 





Telephone : CENtral 6565 Telegrams : Engineer Newspaper, Estrand, London 





Published every Friday Registered as a Newspaper 








PRINCIPAL CONTENTS 







(Complete contents on page 802) ; 


Road Accidents and Road Improvements ... sats 802 






The End of an Era—No. VI ae ae ae 786 


(EDWARD H. LIVEBSAY) 





Hydro-Electric Power in the Isere Catchment of  - 
the French Alps—No. V wes oi ide 789 






A Steel Plate Thickness Meter... a sf = 805 


(S. S. CARLISLE AND B. O. SMITH) 











The Bridge at Vila Franca de Xira, Portugal _... 796 







b and rear end of 282 ft. jib. The “Visco” Rotating Self-Cleaning 
ters with oil spray cleaning device are behind the louvres at the top. 


| yagi 


On World’s Largest Excavator 






The Iron and Steel Institute—No. IV sie ‘as 794 





The Production of Ships’ Propellers and Windows 808 






















Post-War Developments in Operational Research 812 








NOTICE TO READERS 

All letters intended for insertion in ‘ The Engineer’ or containing questions should be 
accompanied by the name and address of the writer, not necessarily for publication,. 
but as a proof of good faith. No notice whatever can be taken of anonymous 
communications. No undertaking can be given to return drawings or manuscripts; 
correspondents are therefore requested to keep copies. 


es Verne never imaged anything quite so fantastic as 

Walter”, the Walking Dragline which Messrs. Ransomes & 
apier have built for Messrs. Stewart & Lloyds for use at the 
onstone Quarries, Corby, Northants. Some idea of the vast 
e of this 1,600 ton behemoth can be envisaged from the fact 
at it occupies an area equal to that of a football field. 


pencast mining in dry weather is dusty work, and to ensure SUBSCRIPTIONS 


st-free air to the 14 electric STAND U.K. & ABROAD £5. 10. 0. CANADA £5. 5. 0. annually including postage. 
F otors and the cab, 2 “ Visco” “MR. VISCo » ROT Every subscriber is entitled to one FREE copy of the DIRECTORY & BUYERS 
c ’ EANING FILTER ING GUIDE as published—extra copies 2s. 6d. each post free. 


tating Self-Cleaning Filters of a 
tal capacity of 60,000 c.f.m. have 
pen embodied in the Air Condi- 
oning system. 


CLASSIFIED ADVERTISEMENTS 
LINEAGE RATE (Under 1 inch) :—2s. 6d: per line of 6 words.. Minimum 10s. 


INCH RATE (i inch and over):—Rates per insertion per single column inch— 
1 insertion—30s, 6 insertions—27s. 13 insertions—26s. 26 insertions—25s.: 


USE OF BOX NUMBER: The charge is 2s. including the cost of re-addressing 
replies, which are forwarded immediately on receipt. N.B. There is no Charge for 
Box Nos. under “ Situations Wanted.” 


WORDING OF ADVERTISEMENTS: Approximately the first 25 letters of each 
advertisement are set in heavy type. Advertisers are therefore advised to begin their 
advertisements with the words they want emphasized. 


Advertisements received by Mid-day Tuesday will appear in the issue of Friday the 
same week. Orders must be accompanied by a remittance. 


onsult us on all matters of Air Filtration 
d Air Conditioning. Ask for list No. 465. 


YIsSCcO 


ENGINEERING NGINEERING CO [TD 
STAFFORD ROAD. CROYDON. 


Phones: Croydon 4181/4 
Grams: Curtmit, Croydon 








INDEX TO ADVERTISERS — PAGE 107 











CITY OF LIVERPOOL— 
EDUCATION COMMITTEE 





COLLEGE OF TECHNOLOGY 
BYROM STREET, LIVERPOOL, 3 


Principal: BE. RB. BUTLER, M.Sc, F.B.LC., 
F.C.8., PLLA. 


TEACHER (FULL-TIME) IN THE DEPART- 
MENTS OF CIVIL, MECHANICAL AND 
MARINE ENGINEERING 





Applications are invited for the appointment of 
TEavnss (£ULL-Lims) im the beparuments of 
Civu, Mechaucal and Marine bnginees: 

Salary: Surnnam ‘iecumecal deaile, rade B, 
Aemant, less 0 per cent. comuribuuon under the 

* (pupera ) Acts. Anaustriai expe- 
an @Nd service WILL 1.4. WOrces Will qQuauty tor 
&@ Bumber Of increments On the basic salary scale, 
Which 18 £400 Dy 2Z%o to —_ Sees with 
approved study or training allo 

Applicants saouwld possess mn ae qualifi- 





pucauon torms and conditions of appointment 
may ve obtained from Hi. 5. A., Director 
of sducation, 14, -, ‘TDomas Dureet, Liverpool, 1, 

to wnom completed forms should be returned not 

later than 5th January, 1952. 


THOMAS ALKER, 
Town Clerk and Clerk to the Loca] Education 
Authority (J.A. 2779) E6827 





COUNTY COUNCIL OF THE 
COUNTY OF LANARK 





EDUCATION COMMITTEE 





LECTURER IN METALLURGY 


Applications are invited from suitably qualified 
and experienced men for the post of LECTUKKER 
in METALLURGY at the Lecunical College, —_ 





i 
teach chemistry to the 51 and S2 


The basic salary payable will be as follows :— 

erg cre ee nanan ar with the 
ies (Scotland) Kegulations, 1951. 

(2) if an uncertiticated teacher : 

(a) Nein Graduate (lst or 2nd Class) on a 


to £87. 
(b) Holder of the A.B.T.C. on a scale £535 to 


(c) Ordinary Graduate on a scale £435 to £725. 
An additional payment will be made in respect of 
day hours of timetable duties in excess of 30 
week, and in respect of day timetable duties 
the completion of 41 weeks in any session. tails 
pong = pay —~ py Le ipnreeeeaee 
annum, will be furnished on reques 
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JOHN 8. McEWAN, 
Director of Education. 
Lanarkshire House, 
191, Ingram Street, 
Glasgow, C.1. E6820 





OLDHAM EDUCATION 
COMMITTEE 





MUNICIPAL TECHNICAL COLLEGE 


Principal: E. M. STODDART, B.Sc., Ph.D. 
(London), Ph.D. (Dunelm), F.R.1.C. 





FULL-TIME ASSISTANT 





ications are invited for the post of FULL- 
ASSISTANT in the Department of Mech- 


*" Candidates uired to teach National 
Certificate sub, ‘ecko mathematics up to at 
my <~ of the following m= dity and 

one or more groups : ity 

Guilds machine = engineering, 
subjects, “~¥ The post is 
vacant on ist Porn 1952, and teachers with 

or equivalent q industria] expe- 
together with good = or evening 
in are invited to ly. The for 
the post in'Grade A of the 1 1 Burnham 
Education Report, i.e., within = range ong 


mld 


£720 according 
pee? Booms of applica may be 
obtained from the ae Me they 
within weeks appearance 
this advertisement. 
MAURICE HARRISON, 
Education. ~ 
Education Offices, 
Union Street West, 
idham. E6880 





WOLVERHAMPTON CORPORA- 
TION WATER UNDERTAKING 





DEPUTY SUPERINTENDENT 





Wolverhampton Corporation Water Unde 
requires DEPUTY SUPERINTENDENT 


tions : 15-£485 (A.P.T. 
I); house to rent. Post ble ; 
exami: —A forms, returnable by 
December 3st, 1961, and details of duties 
Water , Town Hall, Wolver- 


from - qualifications ‘and 


PUBLIC NOTICES 
SURREY COUNTY COUNCIL 


EDUCATION COMMITTEE 








RICHMOND TECHNICAL INSTITUTE, 
KEW ROAD, RICHMOND 





ASSISTANT TEACHER 





Applications are invited for full-time appoint- 
ment as ASSISTANT TEACHER. Grade A, to take 
technical drawing mathematics to -time 
day release students. Ability to hel, iP with engineer- 
ing science would be an added qualincation. 
Drawing-office experience essential and teaching 
experience preferaple, Outside interests should be 
stated. Salary, £375 by £18 to £630, plus £36 or 
£43 per annum, while serving in the London area. 
Commencing salary depends on previous teaching 
and war service. Increments may also be given 
a industrial experience, — 


+. 





and forms are 
obtainable trom the Principal, t to whom they should 





THE ENGINEER 


HIS MAJESTY’S COLONIAL 
SERVICE 


PUBLIC WORKS DEPARTMENT 








EXECUTIVE ENGINEER 





Applications are invited for the following post :— 
EXKUUTIVE ENGINEER, Gold Coast 127839) 
193), Public Works Department, The duties of the 
post wii include the preparation of surveys, n, 
estimates and working drawings for the construc- 
tion of civil engimeering works, such as roads, 

bridges, b water supplies and drainage. 
Appomtment will be on contract gratuity terms tor 
~ tours of service of from 18-24 months’ duration, 
ve. C didatcs must have a 
pase in from A and B of the 
titution of ‘Civil Engineers examination for 
_S. aud have Se five 
years’ engineering experience. us expe- 

rience in tropical countries will be advantageous. 

ae salary up to £1600 per annum, 
ualifications and ex, mee. A 





4% 











> returned within fourteen days of the ap 
of this advertisement. E682) 





EASTERN GAS BOARD 


TOTTENHAM DIVISION 





POWER ENGINEER—WILLOUGHBY 
LANE WORKS 





Applications are invited for the following appoint- 
ments :— 


POWER ENGINEER—WILLOUGHBY 
LANE WORKS 


Candidates should be Cor te Members of the 
Institution of Electrical or hold an 
equivalent 


qualification. 
an duties will mainly com: ott - 
a) Technical supervision of operation of steam 
and electric power plant. 
(b) Supervision of electrical installation work, 
ae of electrical plant, including super- 


Residence, adjoining the works, will be available 
tn feds cugn ad @ bossnuehie sentel 


MECHANICAL ENGINEER—DIVISIONAL 
OFFICE 


Candidates should be Cor te Members of the 
Institution of Mechanical or hold an 
equivalent qualification. 


The responsibilities cover the eight cae gh of 


(a) , gong all req nts 

under the Factories Acts, e.g., steam boilers and 
Aw ny gashoiders, appliances, &c. 

b) Safety tions. 

c) m of mechanical plant at makers’ 
works supervision of 2. 

(The works in each locality are re- 
sponsible for main ) 


MECHANICAL ASSISTANT—PONDERS 
END WORKS 


Candidates should be Co: te Members of the 
Institution of Mechanical or hold apn 


juivalent qualification. 
oaehe candidate appointed will be one of the = 


assistants of the "fe wi be 
other being ong production assistant. He will be 
responsible for mechanical and structural main 
tenance and uae be . eee of organising this 
work on a planned basis. 


should experie 
diesel are oe eee 

for all the above posts should be 
between 27 and 45 years of age. The successful 
candidates will be required eB @ medical 
examination and to join such co pod super- 
onemeien gene es eee 

All the above ap) tments will 

the Grade A.P.T. Xx 
p-t) of the Naional Salary 





HIS MAJESTY’S COLONIAL 
SERVICE 





PUBLIC WORKS DEPARTMENT 








EXECUTIVE ENGINEER 
A tions are invited for the following post :— 
EXECUTIVE ENGINEER (27322/13), P Public 
Works Department, Sierra me. Duties will 
include work on investigation, design, construction 
and maintenance of civil engineering projects 
roads, bridges, buildi water supplies, 


embracing ngs, 
and drainage. ee may be either on pro- 
nd nable to Basho per 


rmined 


q 
gratuity at ne op of £37 108. per quarter is 
payable at the end of the Free 
on first appointment a and on coe are provided for 
the officer and his wife once each way during each 
tour of duty, Free passages also for a maximum of 
three children under nine years of age, conditional 
on their in the Colony for a minimum period 
of six months during the officer’s tours, Free 
| ary —— is provided for the officer and his 
ay oe fur! quarters are available at a 
of £150 per annum, 
Intending candidates should apply in wes 3 to 
= aul Dien Bes cone = Colonial Ser 
‘olo’ ctuary 
Street, 8.W.1, — brief det 
ualifications . They 
paper and wan the reference number 27322) 
193. E6862 








MINISTRY OF LABOUR AND 
NATIONAL SERVICE 





COMMONWEALTH RELATIONS 
OFFICE 





MECHANICAL ENGINEER 





Applications are invited by the Commonwealth 
Relations Office fora MECHANICAL ENGINEER, 
who would be responsible to the Punjab Govern- 
ment, P.W.D. Irrigation Branch for planning a new 
——. for the a and overhaul < 

eavy Vi aon naan ches, pumps, parts o! 
pane oe y; steam fallers Ro pwc 
equipment. Applicants 
on over 45 years of age, ‘must have previous 
experience as above and be able to train officers of 
the Department and work as a consultant. The 
appointment is for six months in the first instance, 
salary £2000 to £3 per annum, according to 
qualifications and experience. Free passages and 
SCoommedation in the Punjab. 

Application forms and further information 
obtainable from the Ministry of Labour and 
National Service, Technical and Scientific Register 
A.S. 12), Almack House, 26- King ig | iy 

ames’s Square, London, 5.W. 1, beste 
P.E.26. 





NORTH-WESTERN GAS BOARD 





SAFETY OFFICERS 





lications are invited for three positions as 
TY OFFICERS for various works in the 
Manchester and Liverpool areas of the Board at 
salaries within A.P.T. Grade 9 (£570-£670 per 
annum), according to qualifications and experience. 
The snecessful ap, its will be required to 
carry out the routine inspection of works and 
— to investigate and report on accidents and 
Das vise on all matters —- to promote - 
tv conditions. A wiedge engineering 
and/or the general a of the Factories 
Acts will be an adva 
The successful a nalleaete may be required to pass 
a medical examination and subseribe to such super- 
annuation scheme as the Board may adopt. 
Applications, stating age, qualifications, experi- 
ence and details of previous appointments, 
ether with the names and addresses 
should reach the Secretary, 
Western Gas Board, Bridgewater House, 60, Whit- 
worth Street, Manchester, 1, within fourteen days 
of the publication of this advertisement. E6869 





METROPOLITAN WATER BOARD 
APPOINTMENT OF ASSISTANT 
MECHANICAL ENGINEER 





An ASSISTANT ENGINEER (MECHANICAL) 
on the permanent pensionable staff. 





intment include furnished 
of from £60 to £90 per annum, ence 
passages by sea or air ona intment an 
2 leave on full pay at the rate of seven days in the 
nited Kingdom for each month's resident service. 
The superannuation rights of candidates in local 
government service in the United m can be 
preserved. Candidates, preferably not over 35, 
Should either be Corporate Members of the Institu- 
tion Civil Engineers or possess a 
ing from Sections and 3 
. examinations. They should have 
had at least two years’ ical e: nce on civil 
aps work after obtaining their qualifications. 
ntending candidates should apply in writing to 
the Director of Recruitment (Col 1 Service), 
Colonial Office, Sanctuary Buildings, Great Smith 
Street, 8.W.1, giving brief details of their age, 
experience. They should men- 
tion Long paper and quote the reference number 
27822/13 E6825 


Salary scale 6552810 per annum. Commencing 
— according to age, qualifications and experi- 

Maximum age 45 years. It is a condition - 
the appointment to and the continued holding of 
this position that the selected candidate shall be, 
and continue to be, a subscribing member of the 
Institution of Mechanical Engineers. 

Applicants must have had responsible experience 
in the lay-out. specification, design and installation 
of all types < ‘go applicable to the pumping of 
water, including high and low-tension electric 
drive, stea' chesmpcelsing plant and oil engines. The 
person appointed aoe required to advise on the 


tion of pumping plant. 
Particulars e a form plication vag B be 
obtained from the Fk on receipt of a 
stam ‘Sau envelope, quoting 
reference (K 
W. 8. CHEVALIER, 
Clerk of the 


ee te ae ee ae 
Avenue, London, E.C.1. E6719 









Dec. 21, iy 
PUBLIC NOTICES 


BATH HOSPITAL MANAGE 
COMMITTEE 


ENGINEER-IN-CHARGE 


», 21, 
F 













Applications are invited on suitably ¢ 
engineers for = oe ENG ie 
CHARGE of the following aa. als ait 
Combe Park, Bath :— 
Royal United Hospital. 
Manor Hi +, 
Bath and Wessex Crthopntiie Hospital, 


— Fraser Hospital. 
io yong Home, Bath, 
The 


will be £510 b 
annum. “The om tment be subject 
National Health Service (Superann lation) 
tions, = ~— ae —— m of 6 per cent yin 
made fro’ he qual CAlOnS ggg 
sates the highs Natio Diploma or Geptiss 

Mi E eering @ - irate( 
Certigoate of Marine Engin Appi 
— age, — and eX perience, 

addressed to the undersigned within 14 ana 







£20 to 







advertisement, 
J. LAWRENCE Mane 
‘etary, 

Manor Hospital, 
Combe Park, Bath. 





CITY OF LIVERPOOL 











WATER DEPARTMENT 











VYRNWY AQUEDUCT 
FOURTH INSTALMENT 












ASSISTANT RESIDENT ENGINER 
) (TEMPORARY) 













Applications ~~ wee for the above 
ment. Salary 45-£710 per annum 
Grade V1). 

Candidates should be suitably qualified 
experience in the construction of civil engi 
works, including surveying, levelling, eotiang 
measuring up and preparauon of record ¢ 

lt is probable that the work will extend ¢ 
period of two years, but, in any case, the 
ment will be subject to one month’s notice on 
side and to the standing Urders of the Cit 

Appheation forms obtained from “ 7 
Engineer, 55, Dale Street, Liverpool, 2,” mui 
returned by ist — 1961. 

Canvassing disqualifi 




























THOMAS ALKER 
Town Cle 





Municipal Buildings, 
Liverpool, 2 (JA.2781). 











CITY OF WAKEFIELD 












APPOINTMENT OF DEPUTY 
WATERWORKS ENGINEER AND 
MANAGER 











Applications are invited for the appointment 
DEPUTY WATERWORKS ENGINEER 
MANAGER at a in acco; ce with 6 
VIII of the A.P. and T. Division of the Nai 

Scale of Salaries (£735, rising to £810 
Housing accommodation may be 
for the successful candidate. 
Candidates, whose age should not exceed 
years, must be Corporate Members of the Last 
tion of Civil Engineers and must have had 
siderable sae we wd of the administrative work 


waterworks sansa 4! 
a 2% ntment be subject to the pro 
cal, Go Government Superannuation 
1987, mak the successful candidate will be 
to pass a medical examination. Canvassing 
disqualify and every applicant must discls 
writing whether to his knowledge he is 
any member or senior eg of the Corporation. 
Applications, stating age, qualifica’ 
experience, together with copies of three 
testimonials, and endorsed “ Deputy Wate 
Engineer,” should reach the undersigned not | 
than 7th January, 1961. 





















































W. 8S. DES FORGE 
Town Clerk. 





Town Hall, 
Wakefield, 
December, 1951. 



















MINISTRY OF LABOUR AND 
NATIONAL SERVICE 












ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 











ASSISTANT DIRECTOR (ENGINEER! 






ASSISTANT gy i (ENGINE! 
required for Atomic bls 
ont at Harwell, aaa Qualificat 
British, of British rate 
ship of one of the ponresiens a vil, Mecl 

lectrical Engineers or exempting ag a 
full workshops specvaennle follo by desi 
and drawing-office pocmgeed eee 
po mee ment of large 
engaged n manufacture ole 7 oe of p 
cooaaehes essential. Duties: responsi 
chief “cusinecriag one one -_ = 
large enginee’ workshop &@ ra 
d in fact of wide variety, of ¢ 
mental plant mostly to high standards of pre¢ 
Salary: within the range yale cone per an 
House available, if marri a Netiooa 
from Ministry of taken ad ational 
Technical and Scientific et 
1 


Street, 
STA Oleaine ae date 5th January, 1 


















ork! 


























», 21, 1951 
PUBLIC NOTICES 


CITY SUPPLY BOARD, 
IRELAND 


CHANICAL AND ELECTRICAL 
ENGINEERS 


agg Supply Board invites applica- 


omeraitY graduates with Degrees in Mech- 

a lectriC al Mngineering ; 
vorporate Members of the Institution of 
or of the Institution of Electrical 


re juates of the Institution of Mechanical or 
juuon of Miectrical Kngineers, 
ues OXi8 Lu Lae Board’s organisation for :— 
suieh BN GLN a in generating stations ; 
er week 
yaoi KNGINEERING and TECH- 
pusitiUNS in generating stations and 
departa ments, 
pout under (A) the salary scale applicable is 
(including COst-ot-lving bouus) plus an 
evo 124 por cent, in respect of shift work. 
wil be given to candidates who have 
syaple experience 1p & modern steam generat- 
or in & raulway or dockyard works or in 
of @ manufacturer of generating station 


ae eee (B) the salary scale for staff 
s8 University Degree or Corporate Member- 
of either of the institutions is £455-£546 
sing cost-of-living bonus); the scale for 
of the Institutions will depend on qualifi- 
3 and experience, 
agpeenoe should state briefly candidate's 
cal training and qualitications, date of 
on or corporate membership, and practical 
hence, and should indicate the type of v 
nich the candidate wishes to be considered. 
applicant wishes to be considered for alter- 
» types of employment, his order of choice 


oo ons should be addressed to the Per- 
‘Onticer, 27, Lower Fitzwilliam Street, 
and should reach him not later than Satur- 
January, 1952. 

PATHICK J. ee. 


h December, 1951. 





DN AND DORSET RIVER BOARD 
© ENGINEERING ASSISTANTS 


plications are invited for the above appoint- 
which will be in connection with major 

improvement works. 
conditions of service will be those of the 
onal Joint Council for Local Authorities 
ve, Professional and Technical wand Bl 


cal Services, and the scale will 
me apes (A.P.T, Grade 1V). Travelling 
wances will be 


¢ in force from time to time. 
imum car allowance payable is in res: 
pos 1414 c.c, car on the N.J.C, mtial 


ndid should be good draughtsmen and 
had ex, on extensive surveys and 
prence be given to applicants with experi- 
of river works. 
pe appointments are terminable by one month's 
e on either side and are subject to the pro- 
of the Local Government Superannuation 


1987. 

ications, together with copies of not more 

three testimonials, must be delivered to the 

praig! ad later than Friday, the 18th 

‘ N. MEDRINGTON, A.M.LC.E., 
Chief E 


St, Stephen's Road, ingineer. 
n's 
Bournemo 


uth, 
13iQ December, 1951. E6842 





ROCHDALE AND DISTRICT 
HOSPITAL 
MANAGEMENT COMMITTEE 


BIRCH HILL HOSPITAL 


APPOINTMENT OF ASSISTANT 
ENGINEER 


pplications are invited for the | above sition. 
didates should have d their oe 


ning and have cabee the Ordinary Beceasi 
ficate in Mechanical Engineering or equivalent 
ication, Salary will be £400, rising by annual 
ments of £15 to £475 per annum. —A pplica- 
, containing age, experience, qualifications, 
the 1 names of two persons to whom reference 
y be made, should be forwarded to the Beeretary, 
itral Offices, Birch Hill Hospital, Rochdale, 
hin - days of the appearance of this adver- 
men E6893 








E BETHLEM ROYAL HOSPITAL 
D THE MAUDSLEY HOSPITAL 


ASSISTANT ENGINEER 


ications are invited for the tion of 
bra lt ENGINEER. Sala wale at £400 
as to £475, with the addition of London 
md (£30 p.a, if age 26 or over). Candidates 
“ve completed their practical training in 
¥ preferably have the 
: Engi- 

. perience in Vang, Sea enginee! wi 
mn adveniage, Whi pong bps 
ns of appointment cna the National Health 
esc “perannuation scheme will poo ay li- 
on orms, which must im, not late 


THE ENGINEER 


PUBLIC NOTICES 
SURREY COUNTY COUNCIL 
COUNTY ARCHITECT'S DEPARTMENT 


ASSISTANT MECHANICAL 
GRADE Vi 


ENGINEER, 


Applications are invited for the appointment 
ASSISTANT MECHANICAL EN on EER, Grads 
ee at a commencing salary of pod annum, 


WEST KENT MAIN SEWERAGE 
BOARD 


APPOINTMENT OF ENGINEERING 
ASSISTANT 


are invited for the spentatgpent “ 
uxdt i rong eo nek Grade A.P 
ae, £15 by £20 to 2600 p.a 
7 wil Roy ap py ewan. applicants are Chartered 
Civil . 8... appucants inna 4 Deo! 





ising by annual increments Yo £20/£25 to a maxi- 
wom ot £710 per annum, plus pore a Howanc 
of up to £30 per annum, according 

Applicants should be’ Corporate Mombe rs of the 
Institution of Mechanical Kngineers and/or institu: 
tion of Heating and Ventilating Engineers, and 
should be experienced in the preparation of specifi- 
cations, drawings and estimates for the ins tion 
and maintenance of heating, ventilating and hot 
water supply services in large buildi 

The appointment will be subject to the provisions 
of the Local Government Act, 1937, and the 
successful applicant will be required to pass a 
medica! exawmination. 

Applications, stating age, qualifications and ex- 
perience, and accompanied by copies of three recent 
testimonials, should be sent to the County mean 
tect, Surrey County Council, County Hall, Kingsto’ 
upon Thames, not later than the 5th January, 902, 

Canvassing, either directly or indirectly, will dis- 
qualify a candidate for consideration. 


- ond of hydr. lic and/ tru santa s 
y ex ydra lor struc engi- 
neering will be considered. The appointment will 
be suvject to the provisions of the Local Govern- 
ment Superannuation Act, 1937, and the — 


tion by the Buard’s medical adviser a 
appointed, to devote their whole time to the duties 
peak ge Oitice, Applications, in Song ncned ig po 
writing, endorsed “* Knginee: Assistant,” giving 
details of age, training, qualitications, experience, 
and present and past appointments, together with 
the names of three Fanon must be delivered to 
the undersigned. Canvassing will disqualify. 


EDMUND POCKNELL, 
Secretary 


20, Blyth Road, 


Bromiey, Kent. E6795 





The Council will be unable to provide any bh i 
jon and the t will be 
expected to make his own pom wo in Fa 
direction. E68: 








NORTH THAMES GAS BOARD 


CHIEF ENGINEER’S DEPARTMENT 


DRAUGHTSMEN 


The Stoning drawing-office staff are required 
in the Chief Engineer’s Department :— 

(1) JUNIOR DRAUGHTSMEN gnens, 
Beckton, E.6, Slough, Bucks, and Lea Bb: 
E10. A plicants should preferably have 

the maintenance 


per 
quliteations and 


two) at Westminster : 
lay-out and detail- 


t. 
ign, lay-out and —. 
:—Coal carbonisi: 


30 years of age. 
ase £570 per annum to 
—. = annum, according to age, qualifications 
erty the above appointments are of a permanent 

aod M arrangements be discussed 


particulars of and experience be 
sent to, the Staff Controller orth Thames Gas 


Board, 90, Kensington Church Street, W.8, quoting 


METROPOLITAN WATER BOARD 





APPOINTMENT OF ASSISTANT 
ELECTRICAL ENGINEERS 


ASSISTANT EN —_ EERS (ELECTRICAL) re- 
msionable staff. 


stale 85-B510 per cane , 

scale £65. 10 per annum. Commencing salary 
according to age, qualifications and experience. 
Maximum age 45 years. It is a condition of the 
appointment to and the continued h of these 
positions that the selected candidates be and 
continue to be, subscribing members of the Insti- 
tution of Electrical E: 

‘ pee lye aa ag res 
in the lay-out, specifica 
of electrical 


t ap to the 
water, incl -tension —— 
and installation, A.C. and D.O. moto: 


of 
on design 


control 


be required to 
and operation of 


neighbourhood, 

if required, at inclusive rent of £125 per annum. 
Particulars and a form of application may be 
obtained from the on receipt of a 
fooscap envelope, quoting 


W. 8. CuRY alae, 
Cler! the Board. 

Offices of the Board, New River ‘Mead, Rosebery 
Avenue, London, E.C.1. E6718 





WAR OFFICE 
ASSISTANT TECHNICAL OFFICER 


The War Office have a vacancy in London for an 
ASSISTANT TECHNICAL 0 rice Appli- 
cants should have served an apprenticeship in elec- 
trical enginee: and hold a Higher National 
Certificate with electrical ae or erably be 
Corporate Members of the I.E.E. xperience in 
technical administration and service with the 
Armed Forces would be an advantage, Duties are 
concerned with the organisation of maintenance 
and repair of Army electrical Guuigahéas other yom 
st ee €.g., generators, pRB yey ey 
and batteries, &c. Salary scale is £675 to £825 p. : 
= int of entry will be in accordance with 

cations and See The post is anestab. 

l shed. but there a bilities of establishment. 

—Application fores obtainable from Technical and 

Scientific i (K), Almack House, 26-28, King 

Street, London, §.W.1, quoting 'D.266/51-A. 
Closing date 12th semmaeg, 1 . 70 


nsible experience . 
gh poms erga 





ADMIRALTY 


ADMIRALTY RESEARCH AND 
DEVELOPMENT ESTABLISHMENTS 


ELECTRICAL AND/OR MECHANICAL 
ENGINEERING DRAUGHTSMEN 


Vacancies exist for ELECTRICAL and/or 
MECHANICAL ENGINER KING DKAUGHIS- 
MLN im Admuraity & bh and 
ksi wis jocated in the vicinity of Wwey- 
muuth, Lortsmouth, Teddington (Middlesex) and 
Baldock, Herts, 

Draughismen yoy light oavem, 
electro-mechauical, O eeee and elec- 
tronic equipment are aan Fre needed. 

Candidates must be British subjects of 21 years 
of age and upwards, who have had practical work- 

5 oes (preferably an apprenticeship), 
toate with drawing-office experience. 

a ppoletinaate will “be an unestablished 
open but opp porno will occur for qualified 
staff tablished posts. 

the salaries offered, depending on age, experi- 
ence, ability and place "of duty, will be within the 
range £320-£575 p.a. 

ostel accommodation is available at some 


Establishments. 
oalieanen” ns, stating age and details of technical 
cations, apprenticeship (or cgeieonente), 

and drawing-office experience, should be 

sent to ge! (C.E.1I, Koom 93), Empire 
—_. Bath, quo’ DM/R.D. Original testi- 
monials a not be forwarded with —.. 
Candidates required for interview will be advised 
within two weeks of receipt of application. E6424 











UGANDA ELECTRICITY BOARD 


OWEN FALLS HYDRO-ELECTRIC 


POWER STATION 


NDERS invited for the SUPPLY, 
. British port) and INSTALLA- 
and LOWER VOLTAGE CABLES 
ES associa’ with ~eoes 
plant and feeder circuits. Form of T condi- 
tions and specification, No. UKB.41/26, = tripli- 
cate, a be obtained from Messrs. Ke y and 
House, 12, Caxton Street, 
Lena, 8.W.1, on or after 2nd January, 1952, on 
payment of a deposit of £2 2s., which will be 
retunded upon receipt of a bona-fide Tender or 
return of a Extra copies of the contract 
documents may be obtained at £2 2s. per set, which 
sum will not returnable. Cheques should be 
made payable to the Uganda Electricity Board. 
Tenders must be submitted in duplicate in a 
sealed envelope endorsed on the left-hand corner 
“Tender for PR pee B ee 41/26,” and 


a re 1952. 
he Board do not bind themselves to — - 
wisest or any Tender. E68 





MINISTRY OF SUPPLY 


ENGINEER required for Ministry of Supply 
Establishment near Sevenoaks, Kent. Qualifica. 
tions: British, of British Lg gl : = 
——— and either a Degree in Mechani 
Ei eering or rate Membership By the Insti- 
tu ba of M ical Engineers. 
be rience in a mechanical ¢: rn gegen drawing- 
= ice and > oe a . tg design 

eers. Experience 0: Brsersrre. contact 
with scientific staff an advan . Duties: to 
solve problems in the design and evelopment. of a 
wide variety of prototype greet and poe ceuement 
(e.g., — Ss —_ ra equipment, spect jalised machine 
tools, moulds les for 8) 


working to very thigh 
to the” Su intentions of Drawing and Design. 
8 thin the range of £1177-£1370 p.a. 
Not cotablished, periodical competitions for estab: 
lished pensionable posts.— Application forms from 
Ministry of Labour and National Service 

ter ‘Almack Ho ouse, 26, 


and Scientific 
«2 woe tee No. 
E6889 


P' » 
precision. To act as Deputy 


mee K), 
King Street, London, & 
0783/51A. 


PUBLIC NOTICES 
NATIONAL COAL BOARD 
PRODUCTION DEPARTMENT 

ENGINEERING ASSISTANT 


sa are invited for the a a of 
GINEERING ASSISTANT (Building, Civil 
oa Structural), in the Production Department at 
London Headquarters. Candidates must have had 
experience in the design and detailing of reinforced 
concrete framed structures. Preference will be 
given to candidates with a Higher National Certifi- 
cate or Graduateship of the Institution of Struc- 
tural Engineers. 

Starting salary of up to £588 a year in London, 
depending on qualifications and experience. 

Apply in writing, giving full particulars (in 
chronological order) of age, education, qualifica- 
tions and pe ove (with dates), to National Coal 
Board, Establishments (Personnel), Hobart House, 
Grosvenor Plare, London, 8.W.1, markin ng —, 
TT/408. Original testimonials should not 
forwarded. Closing date 5th January, —_ ania 





ABERDEEN HARBOUR 
COMMISSIONERS 


HARBOUR ENGINEER’S DEPARTMENT 
JUNIOR ENGINEERING ASSISTANT 


plications are invited for the post of JUNIOR 
EN INEERING ASSISTANT in the Harbour 

Engineer’s Office, Aberdeen. Applicants should 
have drawing-office experience in general civil engi- 
neering design. 

The lene ian, @ age scale, hom £335 at 25 
years to £425 at 32 years. The appointment is 
subject to the Commissioners’ superannuation 
scheme and the candidate selected will require to 
pass a medical examination before appointment. 

Applications, stating age and qualifications, with 
full details of experience, together with copies of 
recent testimonials, should be lodged with the 
Harbour Engineer, 15, Regent Quay, Aberdeen, not 
later than 19th January, 1952. 

Harbour Engineer’s Office, 

Aberdeen, 12th D ber, 1951. 


CITY AND ROYAL BURGH OF 
SCOTLAND 


E6858 








WATER DEPARTMENT 
FAIRMILEHEAD FILTERS 
WATER TURBINE AND GENERATOR 


TENDERS are invited for the SUPPLY and 
ERECTION of a WATER TURBINE and 80kW 
ALTERNATOR, together with the necessary 
WIRING and SWITCHGEAR at Fairmilehead 


Filters, Edinburgh. Papa i 
Further particulars may on application 

to = City Water Engineer, 6, Cockburn Street, 
Tenders, accom 


ay b= details of the with the 
referred to in the ould be lodged wi: 


Subscriber in a paw yp envelope, endorsed “ 
milehead Filters—Tender for Water Turbine a 
Generator,” not later than 10 a.m. on Tuesday, 
22nd January, 1952. 
The Corporation shall not be bound to accept the 
lowest or any Tender. 
J. STORRAR, 8.8.C., 
Town Clerk. 


December, 1951. E6794 





WHITEHAVEN CORPORATION 
WATERWORKS 


LAKE ENNERDALE SCHEME 
CONTRACT NO. 4A 


PUMPING PLANT FOR SUMMER GROVE 
PUMPING STATION 


The Corporation invite TENDERS for the 
PROVISION, ERECTION and MAINTENANCE 
of Elec’ lectrically Operated PUMPING PLANT, 


ju 

One Electric Motor and Pump, capacity of pump 
to be 785 gallons per minute against an average 
head of 218ft. 

All Controls, Starters, Conductor Cables, Wiring, 
Pipework and Valves, Gauges, Meters and other 
Appurtenances, | all in accordance with the draw- 
ings and by Messrs. Rofe 
and Raffety, s, Victoria Street, London, 8.W.1. 
Copies of cation and dra‘ 3 may be 
obtained from t e Office of the engineers upon the 
payment of Two Guineas (by cheque only), which 
Fuad be returned after the receipt of a bona-fide 

ender. 

Sealed Tenders, in a plain envelope, endorsed 
“ Whitehaven Corporation Waterworks, Tender 
for Pumping Plant,” and addressed to the under- 

ed at his office, must be received on or before 
the 24th January, 1952. 

The Corporation do not bind themselves to 

accept the lowest or any Tender. 


W. H. J. BROWNE, 
Town Clerk. 


E6749 
For continuation of Small Advts., page 4 





Town Hall, 
Whitehaven. 








HALE & HALE (TIPTON) 


REPUTATION: OF PRODUCTS 
FURTHER ENHANCED. 


MR. W. EDGAR HALE’S 
REVIEW. 


THE fifteenth annual general meeting of Hale 
and Hale (Tipton), Ltd., was held on December 19 
at Dudley, Mr. R. C. LEPPINGTON (Vice-Chairman 

Managing Dizestor) p ided in the absence of 
. W. EDGAR HALE, M.1I.Mech.E., 





the Ci 
M.Inst. 


The pias is an extract from the Chairman’s 
circulated review :—Our trading during the year 
has been quite a successful one, and we have 
enhanced still further the already excellent reputa- 
tion that our company has for its products. 


Parent Company.—The profit and ‘vet account 
shows a trading profit of £89,963, as compared with 
£73,162, and there remains a balance of £36,147 
representing the net profit for the year, an increase 
of £6399. Your Di d a final 
dividend of 17} per cent., less. tax, making a total 
distribution for the year "of 25 per cent., less tax, 
as compared with 20 per cent. for the previous year. 
This final dividend takes £9188 and it is proposed 
that an amount of £20,000 be transferred to general 
reserve account to leave a balance to be carried 
forward of £12,958. 

The consolidated trading profit for the year 
amounts to £120,077, as compared with £78,362 ; 
the consolidated net profit is £50,241, an increase of 
£13,506. After giving effect to the dividends 
already paid and the appropriations as recom- 
mended, there remains a balance of £16,878 to be 
—— forward, as compared with £27,204 brought 
‘orw: 





PRODUCTION, SALES AND. MANAGEMENT 


On our sales side, we are continuing to divide 
up our production by the exercise of the best 
method possible. Our Blackheart malleable iron 
castings, and also our new product which we are 
selling under the name of “* Permalite,” are exceed- 
ingly popular, and I do not think I am exaggerating 
the position when I state that there is nothing quite 
so good on the market. 


Our products are supplied to almost every 
branch of ~ engineering industry, and it _would 
be d any cial or 
having a anti secure foundation upon “which to 
build its goodwill; thus one can be fairly certain 
that when one branch of engineering is having a 
lean time, some other section will be having the 
opposite. 

With the rearmament programme, which is 
engaging our attention, the question of supply and 
demand is going to present an obstacle, but we are 
using our best endeavours to increase ’ production, 
and for this purpose we visualise quite a consider- 
able capital expenditure during the current trading 
year. 

We have introduced during the year a very 
interesting appliance for materially improving 
upon the present method employed in the launching 
of ships. The first launch took place recently of 
an ocean-going oil tanker, and the result was 
excellent. 

We area well-balanced team, both in respect of 

t and production. The success of this 
enterprise is due to the energy and determination 
of everyone associated with it that makes it the 
— force it is in the industry to which it 

longs 

Onr financial position as a company is excellent 
and is the outcome of taking much care of our 
finances for many years. One can only describe 
them as definitely satisfactory. 








RAW MATERIAL SHORTAGES 


It is well known that world supplies of metallic 
ores, fuels and all other basic materials are already 
in very short supply, due, in the main, to the over 
consumption of these supplies in the attempt to 
improve the standards of living everywhere. The 
present supplies are really insufficient to kee 
first-class programme working to the full, 
so that the extra demand necessary for arms pro- 
duction is going to be exceedingly difficult to fulfil. 
It becomes self-evident that, as a nation, we are 
going to be deprived of some of the important 
necessities of life, and the consuming public have 
just got to suffer ‘and put up with it. 


Then there is the a A agpench- of fuel. 


THE ENGINEER 


TENDERS 
INDIA 


LOCOMOTIVE BOILERS 


The High Commission of India invites TENDERS 
for the SUPPLY of :— 

(Ref. 8.3637/51), Group 3, 14 by 2ft. and 2ft. 6in. 
gauge LOCOMOTIVE E BOILERS; 

(Ref. 8.3694/51), Group 4, 35 Broad- ~Gauge LOCO- 
MOTIVE BOILERS, of various types. 

Forms of Tender can be obtained from the 
Director-General, India Store Department, 32/44, 
Edgware Road, London, W.2, at a fee, which is not 
returnable, of 10s. per group. 

Tenders are to be delivered by 2 p.m. on = 
February. 1952. E6887 








| SITUATIONS VACANT | _ 





APPLICANTS ARE ADVISED © aa SEND 
COPIES, NOT ORIGINALS, PHELR 
TESTIMONIALS UNLESS OTHER WISE RE- 
QUESTED. 


A BIRMINGHAM ENGINEERING company 
invites applications for the position of General 

Engin apprenticeship followed by 
executive experience Ky a iA, standard of tech- 
nical qualifications — ‘osition will be per- 

and individual of — 
approach and waiaeding organising ability ; 
also offers good prospects to the —_ man. Ah 
scheme is and ation 
will be offered to the applicant the 
necessary qualifications. Age 35 to 45. Write, 
giving full particulars of education, qualifications 
and ——.. and state age.—BOX No. pom. 
“* The Engineer. 


A BRITISH FIRM of contractors and civil engi- 
neers operating in Malaya and Borneo require an 
Assistant Engineer for work at their Head Office, 
Singapore, connected with public works contracts 
in Borneo, both civil engineering and building pro- 
jects, including design work.— Write with full par- 
ticulars to BUX “ oe DE/T2," c/o 95, Bishopsgate, 
E.C.2. E6878 4 
A COMPANY manufacturing small diesel and 
petrol engines and fuel injection equipment on a 
quantity basis require the following staff :—Two 
Senior Jig and Tool Designers, two Junior Jig and 
Tool Designers. The factory is situated in country 
surroundings within half an hour of the West End 
of London. The work is interesting, working con- 
ditions are exceptionally good. There is a pension 
schenmre, modern social and welfare facilities and 
assistance is given in finding accommodation. 
Remuneration is by merit and salaries are reviewed 
bi-annually.— BOX No. E6890, “‘ The Engineer."” a 


A DIE DESIGNER for gravity die casting is re- 
quired by well-known firm of al um founders 
in London area. Applicant must have had wide 
experience - Face gravity die a and 
be able to ure and 
foundry operation. This is a staf appointment, 

pensionable and carries a good may A wi excellent 


opportunity of ad 

giving full details of — , and qualifi- 
cations, which will be treated in strict confidence.— 
BOX No. E2501, “ The Engineer.” A 


A MECHANICAL ENGINEER is required for 
work concerned with production processes in the 
heavy mechanical engineering works of the English 
Electric o Ltd., at Rugby. Previous design ex- 
perience of machine tools is desirable, but the 
essential i is 1 di ability 
coupled with a sound knowledge of machine tools.— 
Please write, giving full details and quoting ref. 342, 
to Central Personnel Services, English Electric Co., 
Ltd., 24/30, Gillingham Street, London, 8.W.1. 
E6746 A 
A MECHANICAL ENGINEER, with H.N.C. 
qualifications, is sought by a er producing 
pay te for os bro hile experience 
———- not essen’ applicants 
should be able to develop a design ‘from basic 
facts and ted schemes, and also to show some 
ty of thought. The minimum salary offered 
is per —- with advances according to 
qualifications and manifested ability. iatentieg 
applicants resident in 8.W. London and W. Surrey 
challenging 














above offer most 
BOX No. E2486, ““ The Engineer.” A 


A PROGRESSIVE and rapidly expanding com- 
pany with branches in all parts of the U.K. wishes 
to appoint a young academically qualified Engineer 
to train for an engineering post of some respons- 
ibility. The length of the training will depend upon 
progress e and ability shown, but is not 
expected to be in un of two PB pce Aoenats 
must be single, not more than 28 years of age and 
must be prepared to move at short notice to any 
of the company’s works for indefinite periods of up 
to 12 months. Experience is not essential, but the 
minimum qualification which will be considered is 
Higher National Certificate held in conjunction 
with a five-year apprenticeship. The commencing 
salary offered is from £450 per annum to £600 per 
annum, but a man of the right calibre would stand 
an excellent chance of rapid promotion. Write, 

giving brief details of age, Se and experi- 
ence, quoting the PE/TE. Application 
forms will be sent to the most suitable candidates.— 
BOX No. E6883, “‘ The Engineer.” A 


AN autos eee of the highest 

calibre is required in the Midlands for a post of 

very considerable importance and carryi at 
bili ith a large firm 








We have, of course, suffered 
inconvenience at times in al A supplies of 
solid fuel, gas and electricity, and there is no gain- 
was the fact that our national position in respect 
of these vital supplies is worsening, and here, 
again, the solution is most difficult. The using of 
less fuel in producing finished articles has made 
some slight alleviation, and this p be 
continuous; but it is all so slow. 

it is at least a crumb of comfort. 


In mentioning the very important adverse 
problems with which we are faced nationally, the 
inclination is to be imistic, but if we meet our 
troubles.in the same bold spirit we have adopted 
in the past, I am sure we shall eventually reach a 
brighter period 


The report was adopted. 


rocess 
Nevertheless, 


of world-wide 
reputation. The man selected will be expected to 
control design and development; he must have 
had extensive experience in the des of cars or 
trucks and administrative ability. nd 85. 
cations are invited from men between 40 an 
will depend upon the knowledge and ex 

rience the man can b to the company. 8 t 
Automobile Engineers are also required, 
who must have sound design experience in 


SITUATIONS VACANT 


A PROGRESSIVE COMPANY, situated South 
West of London, have a vacancy for Plate Sho 
Foreman. Applicants must ~ conversant wit 
welded construction methods. Apply in a 

Ving details of ex; —— and y require 

OX No. E2502, “ ngineer A 
oe ay in industrial firm has a 
vacancy in its production department for a young 
Man with drive and willingness to take progressive 
responsibility. Excellent prospects are offered to 
the successful applicant, who should have a public 
school education, Degree or A.M.I.Mech.E.. 
standard of technical qualification and a good 
apprenticeship. Good experience of modern pro- 
duction methods is essential. Applicants must be 
under 35 years of age and the post carries a high 
salary according to experience. Full details of 
qualifications and previous posts should be sent in 
confidence.—-BOX No. E6884, “* The Engineer.” A 


A WIDE SELECTION of positions vacant, 
including Production/Planning Engineers; Con- 
sulting, Design, Time Study Engineers ; DBraughts- 
men and Tracers; Inspectors; Foremen, &c., for 
light and medium engineering. Inquiries invited 
without obligation and in confidence.—Technical 
Employment Agency, 179, Clapham Road, 8.W.9. 
E348 a 
engaged in 
ring industry, 


AN OLD-ESTABLISHED FIRM 
the woodworking and light 

situated 30 miles from Lo: requires the services 
of a Chief Engineer, under 40, to take e of all 
plant and p , tool room, heating, 
electricity “supply, exhausting and ventilating, and 
to act in an advisory capacity to the management 
on engineering matters concerned with production. 
The appointment warrants a four-figure salary. 
Only those having at least five years’ plant engi- 
neering experience need apply.—BOX No. E2563, 
“ The Engineer.” Aa 





APPLICATIONS ARE INVITED for the 
following positions in the London area :—Planning 
Engineers and Tool Designers. Applicants must 
have experience on aero materials and modern 
machine shop practice. Also Senior Methods 
Engineers, kilectrical and/or Mechanical, with 
experience on development work in production 
shops. The positions are superannuated and 
offer considerable scope to men with adequate 
experience.— Write, giving full details in strictest 
confidence, to the Empioyment Officer, re 
Ltd., Chandos Koad, Willesden Junction, N.W.10. 

E2588 A 
APPLICATIONS ARE INVITED for the posi- 
tion of Works Manager with a large engineering 
firm in the Midlands. The successful applicant will 
be required to take full charge of the manufacturing 
departments of the steam turbine division. Ability 
to plan, organise, and control production of heavy 
and light machine shops and fitting shops is 
essential. High salary and excellent conditions, 
including pension scheme. Please apply in con- 
fidence, giving full details of training, qualifications, 
experience and present salary.—BUX No. E6816, 
“ The Engineer.” A 


APPLICATIONS ARE INVITED from 
Draughtsmen for design and detail work on land or 
steam turbines at the Rugby works of the 
portion oifering excellent manpecte, Mon Sub 
ions, ©: ex prospec en 
good D.O. ex will be con- 
sidered. Generous pension and bonus schemes in 
pm rhe giving full details of ~ 
and experience, mentioning ref. 504E, i 
Central Personnel E Electric Co., 
Ltd., 24/30, Gillingham Street, London, ‘ oa 
A 


APPLICATIONS ARE INVITED from quali- 
fied Mechanical E eers for the pogition of 
Works Engineer to a e company manufacturing 
laminated plastics and coated textiles. Applicants 
must have technical training and experience with 
steam and electrical plant.—Applications in 
writing, giving full details of q cations ~ 
experience, to BOX No. E2512, “ “The Engineer.” 
APPLICATIONS are invited from Senior sai 
termediate tsmen for work in connection 
Experience in one of 
ing of steel struct ies ak ay and 
8 8 ures ; gen e 
mechanical “equipment ; hss = and 
work on special apparatus. 
Fa y week. 





the Fersonnal Omos: (D0) The Duckham 
Co., 63/77, Brompton London 8W.3. E199 
APPLICATIONS are invited from Design 
Draughtsmen and Str also T ical Assist- 
ants, with combined design and performance expe- 
rience, to work on both reciprocating and gas 
turbine aero-engines.—Applications should state 
full particulars of experience and qualifications and 
should be addressed to the Personnel Manager, 
The de Havilland Engine Co., Ltd., Stonegrove, 
Edgware, Middlesex. E139 a 


ASSISTANT CHIEF ENGINEER required by 
heavy in the Manchester 
area. Sevmuats for this post should be under 40 
years of age and have had & sound practical training 
wit to at least H.N.C. 
se a in the pose and construction of 
lant, together with sound know- 
ledge of steam production and distribution are 
essential. Experience of planned maintenance and 
= planning operations, whilst not essential, would 
of assistance. Sa £1200/£1400 p.a. The 
successful applicant will be expected to pass a 
wr ponies arens yo ge rving eal 
ny’s superannuation scheme. plies, g' w 
vetalls. BOX No. E2554, “‘ The Engineer.’ 
ASSISTANT for technical publications insite 
ment of engineers, West London area, for com “4 
tion of spares lists, service instructions, &c. 
have had experience in similar department with 
engineers. Five-day week. State age,¢ soo the 
and salary required. BOX No. * The 
Engineer.” 
ASSISTANT to General Manager required by old- 
established firm light and um precision engi- 
neers, North of England. Pwo Y om plicant will 
be ible to general manager for Sein 




















one or more of the following fields :-— 
engines, chassis, bodies, Gaasaastion, braking 
systems and electrical red i A Metal- 
lurgical Specialist is req dditi 

material development. msions, &c., can 
be arranged to suit the right me All applications 
will be treated in the strictest confidence.—BOX 
No. E6785, “‘ The Engineer.” a 





and routine works Cinisleaeedien. Previous expe- 
rience in executive or senior post of similar nature 
with up-to-date experience modern machine — 
lant, Tac ry organisation and handling mixe 
labour ntial. Write full particulars, qualifica- 
tions, experience, present position and salary.— 
BOX No. E2665, ““The Engineer.” 


Dec, 21, 19 
SITUATIONS VACANT 


Asst ans TO MANAGING py; 
— for medium-sized, old-stabehag 
marine engineering works. 
Engla land. Wide managerial €xpcrience 
> of all departments essentia), j an 
% Puorgieohs. good pro Seman 


repairs. 
E2586, “* The Engineer. 


BOILER DRAUGHTSMAN . Es7; IMA 
capable of pears shell boiler cu; utracts, ing 
all auxiliaries, Good salary, Colufortable om 
Lancashire, Reply, stating details of eduea, 
experience in chronological order,—B9 
E6865, “* The Engineer.” X 


BRITISH CELANESE, LIM: TED, 
Civil en ye for their planning and derek vd 
department at Head Office, London, re 
who is a Corporate Member of ny 

of Civil E is 0 has 4 
tical knowledge of soil ae * = inve 
construction and lay-out of mod: rn factory 
ings, water and drainage services, &¢, 

in preparing specifications, estiiu: ating 
checking quantities is also desi: able, 
senior position and salary will Le com 
with the responsibilities oF the pos ‘App 
enclosing particulars of career aud 
should be sent to the Personnel {a 
Celanese, Limited, Celanese House, 99 | 
Hanover Square, London, W.1. 


BRITISH CELANESE, LIMITED, 
rl yoy: seage ml oe ouperi nee of 
y-out, for their neeri velo) 
ment, London. feleey will be in a — 
qualifications and experience, and “the 
will to join : he staff 
fund. —Applications, enclosing fll par 
should be sent to the Personnel Ma 
om, Limited, 22, Hanover Square, | 





This 





BRITISH ENGINE BOILER . 
Insurance Company, Ltd., 24, Fennel 
Manchester, 4. ~The company requires 
Lift and Crane Inspectors. Permanent 
with progressive salary scale £520 to £750 
contributory pension. Candidates age % 
years, with sound training embracing 
machinery and having electrical and 
experience, are invited to apply in own h 
stating age, qualifications and expericnee, 


BUYER of electrical components 
——— Midland machinery manufact 
t under chief f electrical engineer for the 
of buying el » inch 
up to 50 B. HP. switchgear, transformens, 
matic and electronic cont trols, thermosta 
Duties will include, inter alia, the imple 
of design requirements in terms of bought 
trical parts.—Applications, which should 
details of training, previous expe 
salaries are invited from suita! 
candidates, and should be addressed to 
c/o Charles Barker and Sons, Ltd., 31, 
London, E.C.4. 


BUYER, with experience and contacts for 
rolled steel sections, R.S.J.s, angles, d 
tees, flats, | &c.—Full details and 
required to and C, ia and Co., 
Town, Clapham, 5.W 
Fe «i a regularly trained 
indentured, with works, drawing-office and 
pesca meger, experience, to assist 
neering y, par 
vising Phaow mage iF ay Details of education, 
nical certificates, inside and outside ex; 
be Terms, conditions, applicable to Oeyk 
nished to suitable applicants.—BOX No. Rif 
“ The Engineer.” 


CIVIL job saad ng seit CONTRACTO 
require A No upper 
for the pore tbat g Applicants 
experience in quantity surveying and be 

of building up estimates from components o 
and plant hours. Experience in pre ' 
interim and final accounts essential. Fullest 
qualifications, experience, age and salary 
—BOX No. E2533, “* The Engineer.” 








CIVIL ENGINEER, energetic young man loll 


for overseas experience leading to progressive 
with old-established contractors. Must have 
some experience general setting out and 
ment. Write full particulars —BOX No. 
“ The Engineer.” 


CIVIL ENGINEERS, Junior and Senior, re 


in consulting engineer's office for the desig: 


heavy civil engineering works in connection 
steam generat stations, tunnel, harbour, ij 
electric and other works. 
qualifications and experience.—Applications, 
references to previous employers, to Sir 
Halcrow and Pa rtners, MM.1.C.E., Alliance i 
Caxton Street, Westminster, 8.W. i. 


ConTenrt? Pa apd pent a ENGIN 
required to di the organisation and p 
of refinery or yi plant thro 
mechanical design. University, 
Chemistry Deg: P 

London with came aaa = ove to sites ; 
30/50. to experience 
fications. wag fone nm scheme.—BOX 
43, c/o Browns, 37, Tothill Street, S.W.1. 6 


CRANE DRAUGHTSMEN.— Vacancies © 
for experienced Draughtsmen in the — o- 
office of Cowans, Sheldon and Co., 

A vavancy also exists for — ony D 
man-Designer. Applicants should give 
particulars of age, experience 


ta eg Bg hla ve 

experience 0! eavy neering de: 

development. Knowledge of bh heavy steel mill p 

is preferable. Good 

—Apply, Personnel 

(Group eh Limited, 
mingham, 


pane tg AND ORAUCHTS NED 
large oil re 

xperience 

De Plant lay 


London o 

chemical plant contracts. 
quired for the following catego: 

piping, structural and reinforced concrete fo 
tions, Good 


conditions, five-day ah geal R« 

ualifiicau 

and experience, to Box 5454, ae ‘Charles Bat 
and Sons, Ltd., 31, Budge Row, London, bt 


scheme .— Write full 


Salary accordig 
ugh all 


ree preferred. Duties to be 


prospects for ex! peer 
I 
ne, 

. B63 


and salary requis 


=BE 


Resse 
“PEE 
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@ contro! diagrams, &c. 
litable men offered by Tees-side firm. 
Wing full oe. 
OX No. E6852, “* 


ECTRICAL ENGINEERS are required by 


perience and age, to Personnel 
meas, Ltd., Great King Street, Bona 


gITUATIONS VACANT 
ee 


quired for Westminster office of 

Se engines TB. = should be 

4 in the design of all types of steel 
and ©: avable of working on own initiative. 

Mm yp to £000 per annum. Write, stating age 
sear SOX No, £2604, * The ng 


JIG AND TOOL ieee 

IL AND 4 engineering factory in Lanark- 

scotland. Housing prospects good, Kua 
“The Engineer.” 

UGHTSMAN, £ fonsiiier with the design > 

, is jot trade. by pro- 

Congenial 


pe Bagineer.” 
AUGHTSMAN (3 {pute ¢ for the London area. 
y, Gwynnes Pure 64, Chancellors 
* remith, W.6. E462 a 
required for engineering 
in West London area. 
r with plant lay-out, 
oes ins of and heavy 
: S aipment, piping, valves and conveyor 
~ Design experience advantageous, 
her with a knowiedge of precision moulds. 
salary paid to capable and experienced man. 
in confidence, stating age, experience, = 
q ualifications and positions held.—BOX No. 
gg1, “ The Engineer.” A 
TSMAN, senior position for experi- 
. Aust man, in firm commencing design of 

light to 


GHTSMAN 
vent of large factor: 
ts should be fa 





medium mechanical and electrical 
Workshop B gre experience an 
Oe eet district. Write, stating age, experi- 
and salty required. —BOX No. E2594, “ The 
A 
AUGHTSMEN ans STRESSMEN re- 
aircraft firm in the Midlands for work = 
earch, serody mamice and stress analysis. Ap 
' sare invited from men with an Aeronautica : 
Mechanical ngineering ree or equivalen 
if The positions o 


sing, age, experience, , 2. Boxe. 


USHTsMEN, with good mechanical 1 design 
required by water power “ 


THE ENGINEER 


SITUATIONS VACANT 


ELECTRONIC ENGINEERS required for 
development work in bongs ad area. Good 
emic qualifications and pprenticeship. 
Experience in one or more of the fal owing desir- 
able: control systems, D.C. amplifiers, computing 
yeti video circuits, microwave techniques.— 
Apply, with full details of qualifications, age and 
salary . uired, to BOX No. A.C.67295, Samson 
Clarks, 57/61, Mortimer Street, London, W.l. 
E6252 a 
ENGINEERING DRAUGHTSMAN required 
for development work covering variety of products 
in Westminster drawing-office. Experience of 
light mechanisms an vantage. Good salary, 
prospects and working conditions, oa pen- 
sion scheme and five-day week. . taling 
age, experience, &c.—BOX No. Be yr" 
Engineer.” 
ENGINEERS, experienced in design of mieteie 
by new depart- 
ment of old-established St London firm. The 
a are progressive and pensionable.— 
ite, tow 8 stating age, details of education and 
t experience, to BOX E662, at 191, Gresham 
ouse, E.C.2. E6832 a 


ENGLISH ELECTRIC Company, Limited, have 
a number of vacancies for Draughtsmen at their 
water turbine drawing-office at Acton, London. 
Specialised knowledge of water turbines is not 
essential and men with good mechanical D.O. expe- 
rience are offered the opportunity to take up this 
interesting and expanding class of work. Generous 
pension scheme in operation.—Write, giving full 
details, quoting ref. 166A, to Central Personnel 
Services, English Electric Co., Lid., 24/30, Gilling- 
ham Street, London, 8.W.1. E6570 A 


ESSO PETROLEUM Company, owing 

Refinery Dept., Fawley, ant 

vacancies on the staff hy technical, grind 

ment :—Supervisory (a) P ‘rocess Engineer. 

. ao mys plan an co-ordinate the work of the 
re) department whilst 


tl 
dealing with the — of oe design 
and modification of the refinery Candidates 
should have a good ree, erably in smear 
Engineering, with at least five years’ os gee of 
work carried out at a su level in the 
ace or related industries, and a sound know- 


e of poe a gases mo ) Process pe 
Feage of re section fa the technical dept. 


experiance | is ye in the design and opera’ ing 
of distillation and hydrogenation units. 











jon, Previous experience = hydraulics an 
but not essen’ ad 

details of exp., age aud salary req 

DX No. 66797, “ The 

UGHTSMEN.— Experienced men pen 
heating and ventilating, 
rial fan Re meena or boiler design. Juniors 
ired for detail work. Five-day week.—Apply 
full details, age, experience, &c., to Gen. 
nnett Engineering Co., 37, ‘Soho Square, 
Wi. E2568 a 


wo pth mechanical engineering, re- 
ed by old-established general engineering tirm. 

ent position with good salary and pension 

me. Excellent canteen facilities. Five-day 
_—Write, The Airscrew Co, and Jicwood, ged 

eybridge, Surrey. E596 nN 

MONTEMEN, having first-class Pai 

the tion of shop detail eS for coal 

bo on plants and mechani handling 

hia Cok required by West's ol Improve- 

ent Co., Ltd., Columbia Howse, Aldwych, rey 

C2. 


UGHTSMEN, Senior and Detail, required 
ae organisation in the Midlands, ig 
e with on pecag ca in the wy of LC. ee 


‘tbe The ‘Dagineer. s4 A 


equ ired for the 

of a oe nm and steel works, Pre- 

— experience in an — steel = not 
ut applicants sho ve a good know- 

ge of om mechanical and/or structural engi- 
ri Permanent and pensionable positions, 
a a Sta 
rs. e 
Eocager, ron’ and Steel Works, Btowarts 
d Lloyds, Limited, Corby, Northants. E6778 a 


gh tage uired, Oe gem with 
p n the dulen of Nis arenes and 
for sientwrockne Write, The 





int, 





echt meinery or The Wellman Smith 


Enginee: Corporatio; Ltd., Parnell 
®, Wilton Road, London, 8.W.1. E6764 4 


RAUGHTSMEN.— 
requires Senior 


Reg Ste ree 


E6562 a 
AUGHTSMEN Fange 24-48 Senior, one guaiet> 


~~ al gear, ny Rs ay “dlagrame. 2 Must 
d recognised apprenticeship and possess 
wh National Certificate or equal. Site within 


nsion 


nt salary, give references an 
training —BOX No. E6611, 
A 


CTRICAL ENGINEER Draughtsman re- 
d, with experience in the design and installa- 
‘of power and lighting schemes, distribution 
Excellent prospects for 
Apply, 
TE ene reference D.O.— 
A 


Lucas, ited, for their design and 


bve. he Laie to: 

least of LNG. me J 8 Applicants should be 
ectrical design of small motors and generators. 

we work is varied and interesting with excellent 


with experience in the 


ts for men with initiative and the » required 
ability. Junior Laborat 
are also required. for testing 





n 
8 d investigational work on automobile electrical 
uipment.—Please re ly, stati 


(o) Process meas. to head |} Seitene oil section 
the technical department; experience in the 
design and cargeng 4 probleme od So mmcern 5 oe 
processing p! 
pr (ce) is Eidotes should have 2 ‘anea salentiA 
Degree, preferably in Chemical E: ring, with 
at least .five years’ experience of similar work 
carried out at a responsible level. (d) Assistant 
Chief Chemist: candidates should have a 
Honours Degree in Chemistry with at least five 
years’ experience of laboratory supervision of 
graduate and non-graduate staff engaged on og 4 
control and plant research work related 
manufacture of a wide range of petroleum products. 
Candidates with experience in related industries 
will be considered. Non-supervisory ts: ina 
section of the fo: a there are a ited number 
of vacancies wit prospects for Chemical 
Engineers. Candida apt e good Honours 
Degrees, and experience in the eum or allied 
industries would be an advantage. All the above 
posts are pensionable.—Applications, with full 
details of age, experience and salary es meng mene 
should be sent to the Employee Relations Su 
intendent, Esso Petroleum Company, Ltd., Faw a, 
Southampton. E6730 a 


ESTIMATOR required by company pelts 
in — and construction of petroleum and 
chemical plant. Applicants must be experienced in 
this particular field and able to work on own initia- 
tive.—Write, giving full details to Head W a 
Processes, Ltd., 24-26, Baltic Street, London, E.C.1. 
E2578 A 
ESTIMATOR required by large marine engineer- 
Clyde, with, experience of first-class 
ne and steam turbine and boiler 
practice. Experience of welded pressure vessels 
and oil-re plant also desirable-—Please apply 
in writing, gi “f°, full particulars of experience 
and salary req to O5X0, Wm. Porteous and 
Co., Glasgow. 


E6761 A 
| adhan + one OPENINGS exist for 





ol 


Draugh egy: necessary 
tions and ‘nitia ive, in the page ey te ee o a West 
Midlands works won & the pene of 1.C. 
engines transmission and industrial se Higher 
National Certificate or ys is copaisa for the 
senior appointments. te experience and salary 
required.—BOX No. BD559, “The Engineer.” A 


EXPERIENCED DRAUGHTSMAN required 
in South-West London. Knowledge of refrigeration 
and food factory lay-out preferred, but not essential. 
Good conditions ; five-day week. Must be capable 
of handling complete plants on own initiative. — 
State age, —— and salary required. es 
No. E2600, ‘*‘ The Engineer.” 


EXPERIENCED DRAUGHTSMEN and “ 
telligent Junior Dra 


manent 
oan 4 office of 
South-West London 
experience useful, but not * essential. 
nical education and training necessary 
week, superannuation ochom. 
K4837, A.K. Advg., 212a, S 
W.C.2. 
FOREMAN ENGINEER, also Manager, re- 
quired for new reconditioning shop ; sound know- 
ledge 1.C. engines and overhauling of general con- 
bg plant essential. Salary range £500 to 
per annum. House provided.—Fred 
Wetkine: Piling Engineering Works, Coleford, Glos. 
E6741 A 
FOREMAN required, to take charge of small iron 
and non-ferrous jobbing foundry in Bristol area. 
Write, givi +4 D ggg rs of experience and _— 
cations.-—B No. £2556, “ The Engineer.” 
HANDLEY PAGE, LTD., have a vacancy for a 
Technical Assistant with a re mechanical engi- 
neering bac und, who will be required to carry 
out in connection with Guemedyensioc problems 
for aircraft air conditioning and thermal de-icing 


. Five-da: 
canteen.—BO. 

bury Avenue, 

E6646 a 





r, Joseph 
886 A 


— Write, stating age and giving particulars 
of qualifications and experience, to Staff Officer, 
—" Page, Ltd., remont Road, London, 

N.W.2. E6558 a 


SITUATIONS VACANT 


sows Orne eet for Works Manager 
th drive Bag 2 Bae fb Anes ae of — 


canadien 

pe 2 eal awesthoes ere are vited from men 
between 30 and 45 with previous gag oe sae 
turbine and reciproca engines. The 

demands first-class ex nee in efficient eaelee 
of machine, sheet metal and assembly shops, as well 
as co-ordination of material supply, — and 
jig and tool activities on urgent small batch manu- 
facture. Details of ~~ oe _ experience.— 
BOX No. E6626, “ The Engineer. A 
HAND TOOL MERS. req. wasbdtien services 
of Trav. already calling engr. wks., London, Home 
and Southern Counties. Commission.—BOX No. 
E2598, ‘* The Engineer.” A 
HEATING AND VENTILATING Design 
Draughtsmen required by consulting engineers in 
London. Salary £550-£600 p.a. or above, according 
to ability. “BOX No. E6864, “ ‘The Engineer.” A 


JIG AND TOOL DRAUGHTSMEN (age 





SITUATIONS VACANT 


pian ort ae yy ot Arcane Engineer 
q uired, aged 25-30. Applican' ts should have a good 
ase” Electrical 


Degree Mechanical 
Engineering. Alternatively, those hevieg served a 
recognised appren' ip with a reputable engi- 
neering firm will be considered. Such a 
should have techni a least 
Higher National Certificate si 
be able to produce some evidence of having ‘had 
nage 0 for even minor installations. Know- 
ledge of chemical engineering will be an advantage. 
The post carries sound pros; 
factory in the extreme East 
information and salary 
envelope for the attention require, 
BOX No. E6822, “‘ The Engineer.” 
MECHANICAL ENGINEER, age around 25, 
with a Degree or poe pd who has served a recog- 
nised apprenticeship and — two years’ 
py raduate comateiel "e —— = required 
echnical Assistant in nburgh, The duties 

are varied and provide wide scope for initiative and 


vt Pacandinge ~ HL] 





peg required by manufacturers of 

accessories in South Midlands. Prac- 
tical experience in toolroom and production shops 
and good technical qualifications essential. Salary 
a to Teas Single accommodation avail- 
able. State , ad Sa particulars.— 
BOX No. E6784, % Tne A 


JIG AND TOOL pmnueiererac required 
for light engineering firm. Experience in plastic 
moulds and press tools for precision components 
faa 7 » il writing to Burgess Products 
Company, L (Micro Switch Di 
Way, Team Valley, Gateshead, 11. 
JUNIOR CONTRACTS ENGINEER required 
by manufacturers of diesel-electric locomotives. 
Applicants should be between the ages of 22 and 
30, with technical training to Graduate 1.E.E. or 
1.Mech.E. standard, and preferably practical 
experience or an apprenticeship with manufac- 
turers of diesel-electric traction equipment. The 
post will involve the commercial and general tech- 
nical aspects of diesel-electric locomotives manu- 
facture and it will be an advantage if applicants 
previous contracts experience of this 
nature. Excellent prospects for man with per- 
sonality and ambition. Applicati in e 
—BOX No. E6817, “ The Engineer. ss A 


JUNIOR DRAUGHTSMEN required, 8.E. 
London area, with experience of design and develop- 
ment of aircraft instrument mechanism.—Appli- 
cants should write, stating age, salary expected, with 
details of experience, to BOX E.661, at 191, 
Gresham House, E.C.2. E6830 a 


KUWAIT OIL COMPANY requires Technical 
Instructors for Training Division in Kuwait as 
follows :—{a) Two Technical Instructors in general 
engineering fitting ; ¢b) two Technical Instructors 
for motor mechanics : (c) one Technical Instructor 
for machine operators. All applicants must have 
1 engineering apprentice- 
ships (in ‘(b) garage oman es 0 will not qualify), 
Ordinary National Certificate and at least five 
years’ experience as master tradesmen. Preference 
given to candidates with D 0 evious experience as 
instructors ; age 32-40. S y in all cases starting 
£710 per annum clear, plus generous allowances, 
ewer a — kit allowance.—Write, giving 
details and quoting appropriate reference, 

@) “kK. STA wis) K.1430/31, (c) K.1432, to 
OX E/65 at 191, Gresham House, E.C.2. E6815 A 


LADY TECHNOLOGIST or Graduate required 
for engineering test dept., 8.E. London, to be 
responsible for technical records. Ability to under- 
take technical Pe agg under nce ; 
Knowledge of ag an advantage, but not 
essential. gineering Student is also 
required. _Write, Stadion salary required, giving 
ualifications and previous experience, if any, to 
OX E.651, at 191, Gresham House, E.C.2. 

E6755 a 
LARGE ORGANISATION in Midlands has 
vacancies for Senior and Junior Body Draughtsmen. 
Experience in er car and commercial 
vehicle cab all-steel construction—BOX No. 
E6819, ‘‘ The Engineer.” A 


LAY-OUT ENGINEERS’ DEPARTMENT of 
large engineering company in London area has 
progressive superannuated vacancy for an applicant 
who has the following qualifications :—Sound 
knowledge of ~~ construction and ability to 
survey existi remises, prepare in 
connection wi Theeatione and extensions to 
industrial premises, experience in Fara with 

and knowledge of 
structural e oan an advantage. Must be able 
to take complete charge of a project of work with 
the minimum of supervision. Good salary.— 
Full written details of past experience and qualifica- 
tions to BOX K.514, A.K. Advg., 2124, Shaftesbury 
Avenue, W.C.2. E6793 a 


LOCOMOTIVE, Carriage and bd m Senior 
a ae ears at cations : 
on engineering kshop ( “pref ao coll caer ad 
an 6) workshop (preferably way) an 
have at least five years’ drawing-office experi- 
ence with some time in an executive capacity. A 
knowledge of Spanish an advantage. Future 
Bort rospects.—Apply to the Secretary, Peruvian 
— a. 144, Leadenhall Street, — 
455 a 
aaneiien TOOL DESIGNER.—Position is 
available in West Midiands for a first-class Machine 
Tool Designer familiar with manufacture of press 
brakes, guillotines, sheet metal working machinery, 
&e., by ont fabrication methods. Applicant must 
have good knowledge and background of machine 
tool er: and only those with wide experience 
capable of working on own initiative need apply.— 
BOX No. E2580, “ The Engineer.’ A 


MALE ESTIMATOR Rate Fixer required imme- 
diately. Must be experienced. Superannuation 
scheme in operation. Five-day week ; canteen and 
sports facilities—Apply in writing to Personnel 
Officer, Allen and Hanburys, Ltd., Bethnal Green, 
London, E.2. E6874 A 


MANAGER Meda pg for we East road 
surfacing contract. ust be experienced in 
organising, quarrying, “producing and laying.— 


A Ply, stating age. salary required, 
Thos. . Ward, “ERnited Albio ‘Albion Works, ae 











MECHANICAL DETAIL PN sien 

age 20/30, with workshop experience. Minimum 
ualification O.N.C. or equivalent. — BOX No. 
441, “ The Engineer.” 


ig 1 ability. The position is rma: 
and pensionable ana the ae pty — 
Reply, gat full details of education a — 
ence.—BOX No. E6885, “‘ The Enginee: 
MECHANICAL ENGINEERS seaaiiie a 
large oil company for service overseas. Candidates 
must have (a) five years’ apprenticeship and 

Engi- 





the Higher National Certificate in Mechani 
neering, or (b) two years’ practical experience with 
the following : (i) an Engineering ee and/or 
(ii) be Grad b e Insti- 
tution of Mech ical Engi Ca under 
—— (a) age limit 23-28, under category (b) 
between -~ 23-30 ; married men under 26 years 
of age will not be considered for either category. 
Initial contracts three to four years; commenc: 
salary £620 p.a. upwards, according to age an 
qualifications ; pension scheme benefits and local 
cost-of-living allowances; £85 outfit allowance ; 
first-class passages provided. Excellent prospects 
of progressive career.—Apply in writing 4 
age, with full particulars of fh fa rgy ‘atin 
tions and experience, to BOX Z.V.894, Seasons 
Advertising, 36, Leadenhall Street, E.C.. 3. E435 a 
MECHANICAL HANDLING ENGINEERS 
require Draughtsman with wide experience of bulk 
and package handling to take charge of drawing- 
office in Glasgow, must have wide technical and 
practical experience; house may be made avail- 
able. Write, giving full details ot experience, &c., 
and state age and salary expected.—BOX “— 
E2592, “* The Engineer.” 
METALLURGISTS required by the Bebsien 
Petroleum Co., Ltd. Permanency laa rtunity 
for advancement for qualified men. Hast have 
Bachelor’s Degree in Metallurgy and severai years’ 
——— in the determination and cause 
of stress fi — analytical experience for identifi- 
cation of metals. — and corrosio 
mmencing salary according to qualifications and 
experience, the company providing free board, air- 
conditioned tine | accommodation and medical 
attention. Other ving canis are low. Agreements 
are for two-year peri paid local and home 
leaves. A kit allowance is made t for initial tour and 
a pension mp ge is in operation.— Write, with full 
particulars of qualifications, experience and salary 
required, to “SOx 5243, c/o Charles ae and 
Sons, Ltd., 31, Budge Row, London, E.C.4, 
E107 a 


OIL BURNER MANUFACTURERS in sur- 
biton, Surrey, require Two skilled Service Engineers 
tor fully automatic = Lam preferably with 
previous ex; . Must have 
good gene: Shentel and knowledge 
and be prepared to travel to various sites in London 
area, Home Counties and other parts. Two Centre 
Lathe Turners, for Tolworth works. Good pay 
and allowances. gg ert ~_ and overtime ; also 
experienced htsmen.—Write, 
Combustions, Ltd., Cox iene, 3 Tol — Surbiton, 
Surrey, or telephone ELMbridge 71 Panes A 


OUTSIDE SERVICE steahom required 

I contractors’ Plant manufacturers in gout 
mdon. Must be Pag ee 

to drive and experienced in operated 

fae — Apply, Dox. No. E2516, 

Engineer. 

PETER BROTHERHOOD, Ltd., Peterboro 

require Draughtsmen (senior and junior), pr er 

ably with experience in design of coanpeunnenn, 

turbines and steam engines. Permanent positions, 


five-day week, staff pension scheme.—Wri' ving 
full details age, experience and salary Bio 





ae + 





E342 a 

PIPEWORK DRAUGHTSMEN, Senior, expe- 
rienced in estimates, design, high and low-pressure 
industrial pi work. East London and South 
Essex area. nus scheme ; good opportunity for 
keen men.—BOX No. E2576, “The Engineer.” A 
PLANNING ENGINEER required for general 

engineering works engaged in reconditio 
plant ; must be first-rate o: 
rience, Salary = Me tain to iene’ 
—Fred Watkins, 8 
ford, Glos. 
PLANNING ENGINEER 
charge of and ds section of a Lin- 
porn. Ae Bae ner Be company. Applicant should 
have had some experience of jig and tool practice 
and in modern production methods of medium and 
heavy engineering, and should preferably have held 
a similar position previously —BOX No. ones 
“* The Engineer.” 


required g got 





salary required. 
PRESS URE DIE CASTING works, Birmingham 
area, have Pesaing for first-class man as Esti- 
mator and P! eer. gm must be 
fully dmb ins y | in all classes of work, —— 
manufacture of dies. Only fully competent men. 
with drive and initiative need apply. Bang in 
strictest confidence, with = a cere of nf ~ 
——  emtetgrer © 

echnical t BOX No. mast, “site Bagi 


pcr nee ae prone pre egomay” 








SITUATIONS VACANT 
PRODUCTION ENGINEERING Research 
Association invi 


positions as ingineers. For su 
applicants who can en on own initiative there are 
prosp Commencing 
salary commensurate wi der FS. and qualifi- 
cations ; raperanauaton unc F.S.8. Sr 
cations to S E 
search Association, "Melton Mowbray, 4 
E6836 A 
PRODUCTION MANAGER required by large 
e company, London area, to be respons- 
ydraulic servo 
other precision mechanical units. Exceptional 
Te oe for pductfon methods ve peed conversant + 
and accustomed to 


controlling ekilied personnel.— Write fully, stating 
age, education, sox ness of pos' and oo 
ted, to BOX E.653, at 191, Gresham House, 
E.C.2. E6779 a 
PROGRESSIVE engineering company in the Man 
chester district invites ap; tions for > follo 
positions on their ical staff : 
neer, to take charge of time a 
technically trained ¢ eer with experience 
modern time study me (2) A Machine Shop 
This is requires an engineer expe- 
ern shop tice for the 
production of medium and =a “components in 
quantities. —— S — state fully 
val of education, = 
mencing ry required.— 
Engineer.” 


bpd Mechanical/ Electrical tee 
th commercial experience, executive and prac- 

teal ability, ay by old-established British 
in Bangkok; age 25/35. Some 

knowledge of f radio engineering desirable, but not 
according to qualifications and 

experience ce. Provident fund and excellent . peed 
OX “ DE/4,” c/o 95, Bishopsgate, E. 
A 


REINFORCED CONCRETE DESIGNERS 
and Draughtsmen — in consulting engineers 
ote, for the — and detailing of structures and 
tion with steam generating 

stations, on harbour, hydro-electric and other 
works. Salary according to qualifications and 
experience.—Applications, with references to 
revious en to Sir William Halcrow and 
Perteer, MM.I.C.E., Alliance House, Caxton 
Street, Westminster, 5.W.1. E6876 a 


REQUIRED, Engineering Draughtsman, fully 
conversant with colliery engineering plant and 
preparation of lay-out, general arrangement and 
detail working drawings of such plant. Salary in 
pw ag .&., according to experience and 
ications ; available.—A pplications, 
stating age, qualifications, training and experience, 
to Area General Manager, No. 4 Area, National Coal 
Board. Bankfield, Workington, Cumberland. 
E6814 a 
SENIOR DESIGNER DRAUGHTSMAN re- 
quired, S.E. London area, with experience of design 
and development of aire: instrument mech- 
anism.—Applicants should write, stating age and 
salary ex! ith details of experience, to BOX 
B.660, at 191, Gresham House, E.C.2. E6831 a 


SENIOR DRAUGHTSMAN ~yeet. Appli- 
cants have had several ing-office 
experience and should be Corporate Members of the 
Institution of Mechanica] Engineers or hold the 
Higher National Certificate in Mechanical Engi- 
. Plant lay-out and general design work is 
essential and experience in paper or allied trades is 
desirable.. Fae a ae in writing, giving details 
of experience and salary required, should be made 
to the Chief Engineer. “The B. Bowater Paper Corpora- 
tion, Limited, Northfieet, Kent. E2544 a 


SENIOR DRAUGHTSMAN required with 
experience in light enginee: and sheet metal 
work. Superannuation scheme in operation. Five- 
day week ; canteen and sports facilities available.— 
Apply in writing, giving details of experience and 
salary required, to Personnel Officer, Allen and 
Hanburys, Ltd., Bethnal Green, E.2. E6875 a 


SENIOR DRAUGHTSMAN required by large 
engineering works in the Manchester area, with 
gy ee in the design and detailing of the follow- 
ing of work :—Mechanical engineering, 
—~ equipment of medium character; plant 
office work, on lay-outs and b agge o tooling. 
Salary in excess of A.E.S.D. rates Prospects 
for suitable applicant —BOX No. E2591, “ The 
Engineer.” A 


SENIOR DRAUGHTSMAN required for 
development work special purpose machines, light 
and medium heavy. Applicant must be capable of 
complete design from engineers’ data and sketches. 
Knowledge of glass an advantage. Minimum salary 

A.E.8.D. Excellent opportunity for right man.— 
Box No. E436, “ The Engineer.” A 


pin or tat DRAUGHTSMAN, trained and 
enced to H.N.C. standard in heavy engineer- 
foe industry. Estimating experience an advantage. 
Good ry, comfortable office in Lancashire. 
Reply, stating details of education and experience 
in chronological order—BOX No. E6866, “ The 
Engineer.” A 
SENIOR DRAUGHTSMEN required in Man- 
— 25 years of age and upwards, experienced 
he design and detail of mechanical handling 
plant and structural steelwork. General engineer- 
ing training to H.N.C. standard preferred. Good 
salary. Production bonus in operation.—Apply to 
“E” Department, West’s Gas Improvement Co., 
Ltd., Albion Ironworks, Miles Platting, Man- 
chester, 10. E138 a 


SENIOR PRODUCTION ENGINEER re- 
quired for light engineering factory engaged on 
piecepart production on small quantity basis. The 
factory is in the North of England and some pre- 
vious experience in this area is essential. Appli- 
cants must have first-class experience which demon- 
strates their ability to operate without detailed 
guidance, Write, stating age, education, detailed 
machine experience, and salary required.— BOX 
No. E2582, “‘ The Engineer.” | A 


SERVICE ENGINEER, preferably with — 
matic combustion control experience, required. Age 
about 35. with sound technical training. H.Q., 
London district. Salary according to —_ 
BOX No. E2545, “ The Engineer.” A 











and com- 
Noe E2567, “ = 





THE ENGINEER. 


SITUATIONS VACANT 
Machine 


SPECIAL-PURPOSE 
Jig and Tool 


consultants in London. Salary 
above according to ability—-BOX No. 
“ The Engineer." 


SPERRY GYROSCOPE CO., LTD., Great 
West Road, Brentford, Middlesex, require Senior 
Draughtsmen, (a) electronics, and (b) with pre- 
cision electro-mechanical experience ; Junior 
Draughtsmen, for detail and assembly work.— 
Write, with full details, age and salary required, to 
the Personnel Manager. E3 


oransunes, STEEL WORK detail Draughts- 
“$7 tion—Apply to“ 

0) 2.—. P . -” 

‘8 Gas Improvement Co., Ltd., 

Miles Plat Manchester, 10. 

E147 a 

STRUCTURAL STEELWORK Draughtsmen 

required for London, Manchester, Northwich and 

Chester. Applicants should be experienced in the 

detailing of all types of steel structures, with the 

minimum of supervision.—Write, stating experi- 

ence, age and ry required, to Joseph Parks and 
Son, Ltd., 12, Buckingham Palace Road, 8.W.1. 

E2603 a 

pe tages at dy ea be required for pressure die- 

ting wor! m area. Excellent pro- 


nd 
drive, initiative and — y need ap pply. 

Write in strictest confidence, partic 

of education, previous expe’ ae and salary re- 

q to T cal Manager.—BOX No. E2579, 

“The Engineer.” a 


TECHNICAL ARTIST required by engineering 
firm in Acton, for line and tone, pee SecA experience 
age Experience of a work for 
uals, &c., essential. ivoday. week. 
State age, age, ar, exprence and and salary wen 
0. 


TECHNICAL anueeasee required for oe 
neering director of well-known Clydeside firm of 
auxiliary machinery makers. Applicants should 
—_ Degree or equivalent educational standard 

uisite EE ogg experience. They should 
ae design experience on steam 
turbines, "teed syst systems, and ‘heat exchange appa- 
ratus for land and marine power installations. 
State salary required. Pension scheme and assist- 
ance given on house purchase.—BOX No. E6867, 
“ The Engineer.” A 


TECHNICAL ASSISTANT required for weight 
Sepete putacdl Encctodge of eagle seen 

e 

calculations desirable.—Please write, 

and giving previous experience in chro’ 

order, to The Personne] Officer, The de Havilland 
Engine Co., Ltd., Stag Lane, Edgware, 7 x. 
A 
Teneenons. WRITER required, preferably with 
— of refrigeration applications ; Byte 
considerations will be given to a man with con- 
siderable bility outside the refrigeration industry. 
Permanent appointment. write in con- 
fidence, furnishing fullest details of training and ex- 
rience, also stating age and required.— 
OX No. E2577, “ The Engineer.” A 


TECHNOLOGISTS, Mechanical Engineers, 
Higher National —— or at appola 20-30 
required for permanent appointments 
eatereching ‘Seveidigeitons Sete’ per 
ng to Tr 
of test results of deine. 

mechanical] and hydraulic mechanisms 
from sncaibeation data and 
sequined, giving soomeenlican eek setcets cant 
ing qualifications previous expe- 
rience, to BOX 4.652, at 191, Gresham House, 
E.C.2. E6754 a 
THE DE HAVILLAND AIRCRAFT Company, 
Ltd., offer unusual facilities for advancement to 
Senior, Intermediate and Junior Draughtsmen for 
= and detailing of aircraft components at their 

tfield and London offices. High rates of pay, a 
nmin he scheme, comprehensive sports 
facilities, an art society, and excellent working con- 
ditions are all available to first-class men.—Apply, 
stating age, egg and salary required, to the 
Chief tsman, The de Havilland Aircraft 
Company, Ltd., Hatield, Hertfordshire. E440 4 


pin ENGINEER BUYERS and Representa- 
’ Association (Limited by jaan The 
Connell of this dominant. non-profit professional 
organisation is open to fill vacancies for Engineer 
Buyers and Engineer Representatives (no fees 
—employers or members) and to consider applica- 

tions for membership from the more responsible 
=. buyers and representatives associated 
with yee noma and allied trades.— Write, 
Secreta Engineer Buyers and Repre- 
Sng AT oa ade ith "fina 
on. e ™' ent 
Section: Licence No. 0063—Licensed annually by 
the L.C.C.). E108 - 


THE KUWAIT OIL COMPANY invites a 
estions from Chartered Civil Engineers 


experience with local public authorities or 
contractors. for immediate appointment in Kuwait, 
Persian Gulf. Experience should include building 
construction, steelwork, roadwork, water 
su , Sewage and executive of responsi- 
. such a8 agent in charge or resident engineer 
major works for three years or more. Salary 
£1500 p.a. clear, og 
Pension scheme, kit ge 35 to 45.— 
Write, giving details | ‘queen "1 1166, to ped 
D/15, at 191, Gresham House, E.C.2. E6572 
TWO REINFORCED CONCRETE Patong 
men wanted, fully experienced in the design of R.C. 
structures, foundations and other civil work. Ex- 
cellent salaries for << with initia- 
tive, required oy old-established T. le firm. 
Accommodation arranged. Apply, sending full 
rticulars and quoting reference, D.0O.—BOX No. 
6850, “‘ The Engineer.” A 


TWO SECTION LEADER Structural Draughts- 
men wanted for Tees-side, capable of écdoning 
steel-framed buildings, structures, trestling, pipe 


bridges, &c., in conjunction with blast-furnace and 
other heavy 








and chemical plant. a 
10 upwards, according ag 
rranged. “app 3 
tating fall Particulars and quoting ee 
BO x No. P6848, * * The Enginee 


tion 








SITUATIONS VACANT 


TIME STUDY peoseorees (25-35) required, 
West Middlesex light ing company, to 
study and apply modern forms of incentive schemes 
in general use in light engineer! me pol : 
canteen ; superannuation. Full de and salar: 

required. —BOX No. E2593, “* The Engineer.” i 


TRACTION MOTOR DRAUGHTSMEN and 
ts: uired by manufacturers 
gle une knowledge 
of the as well as the electrical design of 
gen sn neg is eazen of inode as ap ore — 
ve & © ex) opt modern and pro- 
duction "methods In —<. taped dood 
salaries will hy men having these qualifica- 
tions and ss consideration will ‘be Sree to 
other problems connected with the engagement of 
senior staff. Three ag mee ears’ agreement and wa 
facility to find suitable living 5 nessusmnodatt ion 
be given. Please apply, giving full details of train- 
i experience, age, &c.—BOX No. E6839, “ - 


Two san ey taper peoen are 


Ap’ 
0 of LC. eng caine a 
pable of corrying © 


experience.. ~BOX “No. Sees a Sing tage ~=$ sud 


TWO LEADING ELECTRICAL caine 
or uired for Tees-side, experienced in 
design, lay-out and installation of complete elec- 
— — —~ for gas, chemical and b 
xeellent prospects for eee =. 
eee arranged. Apply, 
Ses and cane reference ‘o~ on50 No. 
6851, “* The Enginee: 
wanted SECTION tho lay-oet and tes 
wan ex e lay-out an 
gas, chemical, oil refi , and similar pow Bd 
Applicants should have sound knowledge of 
nical design, pressure vessels, instrumenta- 
tion, &c. Salary £600 upwards, according to quali- 
fications and experience, offered by old-established 
ne expanding company on Tees-side. 
available competent detailers. 
ee arranged. Apply, giving complete 
rticulars and quoting | reference D.O.— BOX No. 
6849, “‘ The Engineer.” A 
VENESTA, LIMITED, require an Assistant 
Engineer for their factory engaged in uction 
of ao tubes (for toothpaste, shaving cream, 
&c.), and similar impact extrusions. The successful 
candidate will be responsible to the chief e' eer 
for the maintenance of plant and paz: 
Applicants should =. be - snl 40 years 
have ae ae a tiger ‘Net appreniceahp ma 
her National te. Experi- 
ence Sane af be control of labour and the installation 
of plant and machinery is essential. ‘The com- 
mencing will be between £650 and eo per 
annum.—Applications should be addressed to the 
Personnel — Venesta, Limited, Silvertown, 
London, E E6872 a 
Sonurtnastanien Engineering Draughtsman. 
Accustomed to steel works plant but not essential. 
Developing company. 


age salary req 
Director, B. Thornton, Tid., a 
Huddersfield, E2516 
WANTED IMMEDIATELY, qualified Assistant 
Road Engineer for contract in Middle East, prefer- 
ably wii es modern eos in 
accommodation free.—A 


jew annum ; po | 
ating ae 
experience, Thos. W. W: 2 a Works, 
Sheffield. 
WORKS ENGINEER, aged between ton a om 
required for a steel fou in Yorkshire. A first- 
class experienced person required to take full 
contro] of steel foundry maintenance and future 
develo’ — The applicant must possess drive 
and initiative and have good organising ability, and 
only men with previous foundry pe, tera should 
porn hy beige giving details of aepiatte to date, 
with salary required, all ps which be regarded in 
the strictest S ouatiaenes. house will be found for 
the successful applicant. BOX No. E2546, “ The 
Engineer.” Aa 
works oe with experience in main- 
tenance of heavy workshop plant and electrical 
by well-known firm for large 


pment 








ood on who has had several 
a cape position.— x No mest? E6517, “ The 
WORKS MANAGER ired for ao gi 
ing f factory in North of England, engaged on piece- 
me pap and aeeremen ee ae plicants must 
a sound engin education and experi- 
‘ae >in a similar ca =, erence will be given 
to applicants with previous residence in that area. 
Write, stating age, education, experience, and 
salary required.—BOX No. E2581, “ The Engi- 
neer, 
WORKS a required a a sed 
engineering works in mdon area emplo 
eee 1200. It is essential that the a he 
have experience in modern testbeds of 
production and must be able to handle labour ahd 
ems with tact and firmness. Only men the 
highest credentials need apply. Salary commensu- 
- with experience and qualifications, but no one 
earning less than £1250 p.a. at present — apply. 
4 e limit 40-50. Applicants ould give full details 
age, experience, qualifications (if any), past and 
pecsent employers, with respective salaries ar 
when free.—BOX No. E2583, “ The Enginéer.” 


YOUNG DEVELOPMENT ENGINEER re- 
quired for new and interesting project. Sound 
mics and mechanical d 


knowledge of d 
mee of shock a! ition wi 
Dixon: 


essential; expe 
be an advantage.—B. Bate, Ltd., Chester. 
A 





Dec. 21, j 
SITUATIONS WANTED 


ASSISTANT WORKS Pr ra 
$3, sound eee mage Seeee 0 
duction methods, general 


150 30 mene BOX ‘proved bi bg aa 


BUSINESS ye Ab L 
— Tndustry B peccotes in n lee 
ae us nsiderable ¢ 
v3 tion with bette: me 
“4 ‘eosoo, x ¢ Engineer.” 





AGENCIES 


ENGINEERING CO. (MANCH 
strong connections 


indus’ open to edditiona 
BOX No. #2420, “ The Engineer.’ 

FULLY QUALIFIED Consulting (iyi, 
anical and Structural Engineer is }) to 
services of himself and competent «tater 
another firm of consul! =~: ers doing 
electric schemes.—BOX 2589, “ The 
neer.” 


’ 








[ sustvess OPPORTUNIT | 


Vivian, D.8e, 7 My 
rmerly 

R.A.F. Secivool of Aeronau 1 Engine 

of “Essential Metallurgy —s neers” Pig 

has ange f retired from th: r Bet 

ences Supply, and oon welcomes 6 
issions and inquiries. —Write or td 

on  ~ Street, Ledbury, Herefortitin 

phone, Ledbury 264). 

FINANCE available to manufacturers i 

on hand.—Write, Land and Pro 


pany, 32, Shaftesbury Avenue, pi W 





| EDUCATIONAL | 





TECHNICAL HOME STUD; 
COURSES 


For A.M.I.Mech.E., 
.I.Chem.B., A.M.1.M.I., 
A.F.B.Ae.8., 6. & G., ete. 


OVER 50 FIRST PLACES and more thy 
See ees Seater eich 





be paid by 
ject of interest) for copy of 
Prospectus, FREE and without obligatin 
THE TECHNOLOGICAL INSTIN 
OF GREAT BRITAIN, 
464, NORTH ROW. W.1. 


A.M.1.MECH.E., B.So., ay A = Grutlds, 
Guaran Contses for all Bram, 
Teehnical Divisions Elementary to 
rie cr Approximately 95 per cent. 

prospectus free on reqnest,— 
(Dent mt 22), 17, Stratford Place, London, W.1, 


BRITISH-MADE Industrial Rubber Knee 
with cleated soles now available for im 
deliverv. Guaranteed waterproof. Speci 
quotation for bulk orders.—P. Morris and 
ion 4, Kingsland Road, London, E.2 (8! 


FREE !—Brochure giving detalls of coun 
Mechanica] and Production Eneineering 
manship. &c.. for the A.M.T.Mech... ee 








| ——E.M.T. Tnatitntes, 
4417). (Associate of H 





Canaan 


CENTRELESS GRINDING CAPAC 

able for all tvnes of Plunge and Infeed 4 
m Forme pecntiar to o 

a sneciality. Also lieht Cansten | 





Esrex. Telephone, Waltham Croas 3363. B05 
DRAWING-OFFICE CAPACITY availabe 
design, detailing, or tracing work.— Norris 
Engineering Consultants, 188, Charch Rosd. 
Sussex, B32] 
serene PRECISION TOOLS and 
Moulds. ses and Fixtures. Press Tools. § 
Machines, &c.—’Phone, Horley ™ 
enour OF DESIGNERS ready to under! 
design of -purpose machines, private 
pean angel nna ind general en oe 
andling a enainee 
Consultations free.—Design saociates, 7% 
Cavendish Road, London, 8.W.12 p(BATan 1 ; 


MACHINE CAPACITY AVAILABLE 
light components, piae pocciatin, canstan tu 
milling. serew Minis ag coe . Holloway, 
Hirwaun Trading Esta Aberdare, Glam. 108 


FOR HIRE 
FOR HIRE, several large, Excavators. Se 
Euclids.—BOX No. E6675, “ The Engineer. 
LATTICE vo Erection Masts ight 
heavy), S0ft. to 150ft. for immediate hit’. 
Bellman’s, Terminal ‘ouse, ion, §.¥a 
(Phone, SLOane 5259) Bil 








21, 1951 
Bust: 











(ESSES & PREMISES 
(For Sale, &c.) 


TRIAL PREMISES in Maryhill, G iw, 
pr private The buildings, wi neh 
g modern four-apartment house, are in 
tnation and are en — Water, 
and gas are lable. un 
to 14 am a praximately, a the — is 
for te onsion. Nominal feu-duty. 
yg162 derated. —For further sie Rep apply 
», Walker and Orr, Solicitors, 98, hye ne > il 
“ “Glasgow (Telephone, Douglas 1 a 


RBOROUG H.—Valuable Freehold Bag 
Premises, centrally situate, having acco 
Jon usual to — ge yt hs sq. t 
puilt- area . 

Vac en «. poaeaialons — Details from Enderby 
, tate Agent, 26, North Street, Peter: 

h (Tels., 2376 and 3083. ) 2508 1 L 


= &e., WANTED | 
600 


(ACHINERY WANTED 


We are interested in purchasing 

good secondhand Plant and 
Machinery, ¢.g. 

GENERATING SETS 

DIESEL and STEAM ENGINES 

BOILERS of all Types 

YACHINE TOOLS 

SHEET METAL MACHINERY 

HYDRAULIC PRESSES 

OVERHEAD and other CRANES 

CONTRACTORS’ PLANT 

PLANT for CHEMICAL, OIL, 

FOOD, RUBBER, PLASTIC 

and OTHER INDUSTRIES 

SEORGE COHEN SONS & Co Ltd 


WOOD LANE, W.12 and 
STANNINGLEY, Nr LEEDS 





; et 
Sects, 


























JDy 


Ela2 ¥ 
ECONOMIC TYPE, 80,000/10,000 Ib. 
Details— 


i VaDp., 180 Ib. 8.1, pressure. 
‘BO Ko. B6S08, The Enginser.” F 
CRANE, OVERHEAD TRAVELLING, three- 
400/3/50 8 son span, Nia tons 
i 8.—BO No. “ The Engineer.” 


NE WANTED on tracks, 
fn deel oF petroh—BOX No. E6495, a 


STEAM ENGINE, open, 4 B. > P., vertical co 
Details —BOX No. E6597, “ The 
TURBO-ALTERNATOR, 7500kW, output fe 
6600 volts, three-p , 50 cycles, with steam ata 
total temp. of 750 line. Fah. steam pressure at yom 
valve 250 Ib. p.s.i. A Brush-Ljungstrom set is 
ferred, but any other make would be conside’ 
BOX No, E6841, “ The Engineer.” = 


VACUUM DRYER, horizontal eh suitable for 
1800, Details.— 
















foodstuffs, /2000 Ib. capaci 

BOX No, £6598, “‘ The Engineer.” Y 
WANTED, all types of modern motorised Machine 
aHenses, Be rotes ‘(hisatagtae) lod 


prices—Norman E. Potts (Birmingham), Ltd., 
105, Aleester Road South, Birmingham, 14. £123 F 
WANTED BY USER.—One “ Herbert” No. 4 or 
“ Ward” No. 3A, one “* Herbert ” No. 7 or “ Ward” 
No, 7, one “ Herbert ” No. 9 or equivalent Ameri- 
r can machines. Plain or Universal Miller, table 
» 12in. All motorised Ss pana cycles,— 
. E2590, “* The Engineer. ¥ 
WANTED.—One self-indicating "Universal Testin, 
Machine, arranged for tension, compression, Brinell 
and Transverse peomng | Complete with pump 
; equipment and motors. ble. Capacity 0-30 
tons. An “ Avery” machine would be most suit- 
able-—BOX No. E2596, “‘ The Engineer.” F 
WANTED, Indicating Gear and Indicator, suit- 
able for Tangye’s vertical steam engine; 80 Ib. 
steam, 150 rev., 30 H.P. Offers.—BOX No. ee 
“ The Engineer.” 
a, TO BUY, one 19 B.B. iin 
back acter and — One =" Derr 


with =" b and ee "né0rs, 
| cae adil considered.—BO X Nor E6673. 
5m The Regine? 
, SAITIITY aa tise tinssesiinsts teat Pitas teamed 
re een eae Of mnet ene, W. Ward, 
8. Department, Albion Works, a» 
{5 H.P., 4-CYLINDER Petrol Engines, 1500/3000 
".p.m., with carburettors and starters. Details 
BOX? No. E6596, “‘ The Engineer,” F 
S0OKW, ee Diesel-Dri 
nator Sets, a" 
“ The Engi 


ven Alter- 
. Details—BOX No. 7 


rom sane] 
B.C.S. 


DIESEL ENGINES 
1250 BHP. vertical, sx-cylinder, solid injeo- 


acting, super-scavenge, 
Diesel Engine, by Sulzer, 420 r.p.m., compat with 
pment, wa 


BOS. 
(ENGINEERS & CONTRACTORS), Ltd., 


8, CASTLE STREET, CARDIFF. 
: Cardiff 8612/3/4. E6155 @ 


THE ENGINEER 


ABELSON 


EXCAVATORS FOR SALE 


Lima 1201 Cummins Diesel Dragline Equi: 

“ Lima 1001 Diesel Engine Long tre ae 
r 
Lima é 801 G.M.C. Diesel Long Tracks 70ft. Drag- 

ine. 


Lima 802 Caterpillar D.17000 Diesel 70ft. Drag- 
ine. 
Lima 850 Caterpillar D.13000 Diesel Shovel 
er 
ton Bucyrus 43 R.B. ows ont Dragline. 


ucyrus 33 R.B. Dragline. 
Ruston Bucyrus 32 R.B. Dragline and Shovel. 
North-West Model 80D. Murphy Diesel Dr. " 
North-West Model 70D. Murphy Diesel Shovel. 
Lorain Model 87D. Diesel Shovel, completely 
a 
P. & H. Model 855 Diesel with Dragline, com- 
gg wenger yg oF ae Pa pu E 
me an pier uipment, 
teat Sepa Se aad Dragan, 
yers e cu, y vi 
Caterpillar D4600 diesel engin: 


All inquiries to :— 
ABELSON & CO. (ENGINEERS), LTD. 
Head Office : Coventry Road, Sheldon, Birming- 
ham. Tel: Sheldon 2424. 
London Office: 70, Victoria Street, London, 
: Tate Gallery 9444-8. 


ce: 100, Oxford Road, Man- 
chester, 13. Tel.: Ardwick 1328. B4 


Edwraws 


BLISS No. 453 Automatic Double-Ended Die 
Flanging Machine, for round cans from 2in. to 
4tin. diameter and 2in. to 6in. deep, star wheel 


feed. 

TAYLOR & CHALLEN No. 370, Open-Fronted 
Geared Press, pressure approx. 20 tons, “B.T.H.” 
motor and starter for 400/440 volts, three-phase, 
50 cycles, detachable front tie rods, stroke =. 
centre to back 10in., bed to guides 9in., bed 27in. 
by 22}in., treadle clutch. Mb A about 27 ewt. 

McDONALD Inclinable Auto. Stri Feed Power 
Press, “‘ Crompton Parkinson ” manee for 400/440 
volts, three-phase, 50 cycles, without starter, 
pressure about 50 tons, stroke 3in., centre to back 
7tin., bed to guides 11in., bed 244in. by 14fin., 
variable length of feed with 6in. max. dia. 
cutting edge, hand clutch. Weight 40 cwt. 
approx. 

POWER Double-Geared Open-End Multiple 
Punching Machine, pressure about 30 tons, 
gone uprights 47in., depth of gap 3in. Weight 

ns. 

wak AMS No. 33 Die eh ge Machine, entirely 
automatic, from 2in. to 64in. dia. vf 2in. to Thin. 
high, capacity up to 200 per minute 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LON , N.W.1, 
Telephone : pnd pe yd 4681-3771 ; 
LANSDOWNE HOUSE, i, WATER STREET, 
MINGHAM, 3. 
PP cay Central 7606-7. 











E209 o 


NORMAN E. POTTS 
(B’HAM), LTD. 
ASQUITH-3ft. Radial Drill, No, 3 M.T., 400/3/50. 
BROWN and SHARPE 2B Horiz. Miller, w/s 
eas be AY nos 400/3/50. 
i. i, = Bed Lathe, 14in. by 12ft. 6in., 2}in. 


30. P.D. 
KEARNS No. 2 Horiz. Borer, F/LPD, 20in. dia. 
facing h 
worsen. Boring and Surfacing Lathe, 18in. swing, 
New GARDETTE 70-Ton Power Press, variable 
stroke ee “ym 220/380/3/50. 
TA and CHALLEN B.3 Power Press, 3in. 


3/50. 
= RBERT No. 4 Chucking Capstan, 2in. cap., 
“HERBERT No. 9 Comb. Turret Lathe, 3fin. 
‘INGERSOLL-RAND Air Compressor, Type 30, 
400/3/50. 


BURDETT 8in. Swivel Head Slotting Machine, 
15in. dia. table, 220/380/3/ 
MANVILLE Thread 

3/50 





stoke, 4 


Rolling Machine, fin. cap., 


NORMAN E. POTTS (B’HAM), LTD., 
130, MOSELEY ROAD, B’HAM, 12. 
(VIC. 1278) 





E6843 a 
B.C.S. 
DIESEL GENERATOR SET 
wt 200kW complete Diesel Generating Plant, 
ised of two 1250 B.H.P., vertical, six-cylinder, 
solid injection, t , super 


acting, 
scavenge Diesel Woy by Sulzer, 375 r.p.m. each, 
direct coupled to 600kW Met.-Vick. 440/220V D.C., 
three-wire compound-wound Generator, complete 
with switchgear, air starting equipment, exhaust 
—_—. water cooling tower and softening plant, 
fuel storage tanks, instruments, valves, gauges, 
piping, tools and spares. 
Installed by Sulzer Bros. in 1948. 


B.C.S. 


(ENGINEERS & CONTRACTORS), Ltd., 
8, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 8512/8/4. E6156 @ 


FOR SALE 


CONNELL 
OF COATBRIDGE 


OFFER THE FOLLOWING RECONDITIONED 
A.C. SQUIRREL-CAGE MOTORS FOR 
ISPOSAL EX STOCK: 

400/440 VOLTS, THREE - PHASE, 50 — 
rs Make Enclosure R&. 

1 G.E.C, 8.P. 





730 


pido — Peebles 8.P. 730 
50 L.D.C. ae 1440 
35 B.E.P. Prot. 1450 
35 Harland Prot. 720 
30 E.E.C, 8.P. 960 
30 Macfarlane 8.P. 750 
30 Metro-Vick Prot. 750 
30 Edmiston- Prot. 750 

Bro’ 
30 Metro-Vick 8.P. 725 
27 Brooks 8.P. 950 
25 Higgs 8.P. 970 
25 Macfarlane 8.P. 750 
22 B.T.H. T.E. 1470 
20 Wright 8.P. 1440 
20 Bull 8.P. 1440 
20 L.D.C. 8.P. 1440 
20 Harland 8.P. 1435 
20 Macfarlane 8.P. 750 
20 L.D.C, 8.P. 520 
19 E.E T.E. 1460 
17.5 Bull S.P. 1440 
17 L.D.C. T.E. 1440 
15 Metro-Vick S.P. 1460 
15 8.P. 1440 
15 Verity 8.P. 1440 
15 Brooks 8.P. 1440 
15 Westinghouse §8.P. 1410 
15 Bruce Peebles Prot. 940 
15 Holmes 8.P. 560 
14 Crompton 8.P. 1430 
13.5 E.E.C. T.E. 1465 
12.5 E.E.C. §.P. 1435 
10 Crompton 8.P. 1410 
10 T.H. T.E. 1460 
10 Harland 8.P. 930 
8 Harland 8.P. 1440 
8 Bull 8.P. 1440 
8 L.D.C. 8.P. 720 
7.5 Verity 8.P. 1000 
7.5 G.E.C. S.P. 960 
7.6 Metro-Vick 8.P. 956 
7 B 8.P. 1000 
6 Bruce Peebles 8.P. 560 
5.5 L. Scott 8.P. 1430 
5 Higgs 8.P. 1430 
5 G.E.C. 8.P. 1000 
5 L. Seott T.E. 710 
5 Brooks 8.P. 375 
4 B.T.H. 8.P. 955 
3.5 Crompton T.E. 1465 
3 G.E.C. 8.P. 1410 
3 Bruce Peebles 8.P. 1430 
3 B.T.H. 8.P. 1420 
2.5 a ong 8.P. 1465 
2.5 L.D.C. T.E. 720 
2 Crompton 8.P. 1430 
2 A. A. Elec. Co. 8.P. 1425 
2 Metro-Vick 8.P. 950 
2 Howells 8.P. 750 
1 Metro-Vick T.E. 1420 
1 rooks 8.P. 1410 
1 Brooks F.L.P. 960 
1 B.T.H. 8.P. 945 
0.75 Higgs 8.P. 2800/1400 
0.75 Bull 8.P. 1415 
0.5 B.T.H. 8.P. 975 
0.5 Brooks T.E. 940 
0.33 Brooks T.E. 1430 
Also a large selection of Slip-Ring Motors and 
Switchgear. 


For full particulars contact : 


JAMES N. CONNELL, 


LIMITED, 

PHOENIX AND CLIFTON WORKS, 
COATBRIDGE, SCOTLAND. 
Telephone : Coatbridge 1121 (5 lines). 

E6835 6 








STRAIGHT SIDE . STEEL-FRAME 
BUILDING, size 40ft. span by 100ft. long by 
13ft. 6in. to eaves: large sodestriel type sliding 
doors in each end and industrial type steel-frame 
windows in each side. The whole building delivered 
complete with all of the necessary asbestos covering 
—s and rain water ‘gcods to your prepared 

Prices and details on request.—ALL 
PURPOSE BUILDING CO., Ltd., Chilton, Sud- 
bury. Suffolk, Telephone, Sudbury 2924-6. Dept. 
VH/DM/E. BE 


6853 G 


ONE PRACTICALLY NEW 
PELS MODEL F.V. 80/700 HEAVY DUTY 
BILLET AND SLAB SHEARING MACHINE 
we Positive Air-Operated Hold-Down Equipment 
and Air Cylinders for counterbalancing shearing 
knife guides. 





To crop squares up to ... 8tin. 

To crop rounds up to 9tin. 

To crop slabs up to 26in. x 4in. 
To crop slabs up to 20in. x 4}in. 
Length of blades in. 


283: 
Approximate horsepower to drive.. 95 
Approximate weight, tons ‘ 2 
Strokes per aa... PF 

Serial No... 16588 


DRAWINGS AND FURTHER PARTICULARS 
ON APPLICATION. 
JOHN CASHMORE, LTD., 


EAGLE WORKS, GREAT BRIDGE, 
TIPTON, STAFFS. 
*Phone: Tipton 2181/5. E6837 6G 


STEAM-DRIVEN GENERATING SETS 


sseeet (3125-kVA.) Howden Pass-Out a 
ALTERNATOR SET, 195 lb. yy 510 o a. 

F fant ny for passing ou up to 50,000 
ex- 


t 40 Ib. eo pressure, 
balan Mirrlees surface condenser, 
alternator 440/480V./3/50 
Two 1700-kW. 2120-kVA) TURBO-ALTER- 
NATOR SETS with Belliss and Morcom Tu 
—— Ib. steam oeeeen 600 deg. F. temperature 
usting to jet condenser, each driving § 
Somme 2120:kVA. m3s00V, J3160, four wire, 


with switchboard ACCESBO! 
1250- kW. TURBO-ALTERNATOR SET, by Hick 





steam be designed for 
pros eno 1g but excluding phase J ay ment 
at the —*t David. Brown gear ving 


tor to’ Mather and Platt, 1562, 5-kVA., 


440V./3/50, with control gear. New 1938 
1200-kW. TUR BO-ALTERNATOR SET, by 
A.E.G., steam pressure 3801b., 710 deg. F., 


pre out 11,000 Ib. steam per hour at 28 Ib. 
alance to surface 
by A.E.G., 
1200-kVA., 50, D.C. generator, 
135-kW., 230V.. and D.C. generator, 135-kW., 
440V. New 1939 and has never been 
500-kW. (700-kVA.) Steam Turbine Driven 
pe iggy SET, by —_ steam pressure 
140/200 Ib jet , alter- 
— 500-kW., 700-kVA., 400/440V.. /3/50, and 


tchgear. 

sookW. (665-kVA. ) Steam-Driven ALTERNATOR 
SET. by Belliss and Morcom, triple-expansion 
engine, 720-b.h.p., 333 r.p.m., 150/155 Ib., ex- 
hausting to vacuum or up to 2 Ib. back pressure. 
need coupled Siemens ee alternator, at 
t 500V., but which can be altered for 

E200. or 400/440V. /3/50, foun ioe, with switch- 


250-kW. Steam Turbine-Driven ALTERNATOR 
SET. comprising turbine by W. H. Allen, 150/ 
200 Ib., 5/151b. back pressure, with gearbox, 
arranged either direct coupled to D.C. generator 
for 220V. D.C. or alternatively vee driving alter- 
nator. 400/38/50. four wire. 

60-kW. STEAM SET, comprising vert., aa 
two-crank. compound steam engine, by W. 
Allen, 170 Ib. pressure, 25 Ib. back pressure, oa 
r.p.m., direct driving D.C. generator, 225/230V. 
Built 1945. 


GEORGE COHEN, 
SONS AND CO. LTD. 
woop LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 





E200 @ 


ALBION TWW WORKS 


BUTLER 12in. ork yn table 17in. by 14in. by 
13in.. all-geared f. and 1. pulley drive, six speeds, 
hand and auto. feed. 


ORMEROD 14in. stroke SHAPER, f. and 1. pulley 
drive, eight ram —e) “epee c.p.i., table work- 
ing surface 17}in. by 12ir. 


ORMEROD i18in. stroke SHAPER, vee belt 
pulley drive, six ram speeds, 3 H.P. Brook motor, 
t.w.s. 13in. by 12in. 


CHAMPION 20in. by 2in. DRILLING MACHINE, 
flat cone pulley drive. f. and 1. pulleys, max. dist. 
spindle nose to table 27in., 16in. dia. swivel table. 


HERBERT COLUMN DRILLING MACHINES, 
}in. cap., t.w.s. 154in. by 13in., max. dist. spindle 
nose to table 2ft. 3in. 


LANDIS 6in. by 20in. PLAIN CYL. GRINDER, 
hyd. trav. to table, 400/3/50 supply. 


SCRIVENER No. 1 CENTRELESS GRINDER, 
cap. #in. solid work, 14in. hollow work, grinding 
— 10in. by 3in. face, control wheel 7in. by 3in. 
‘ace. 





THOS W. WARD, LTD., 
ALBION WORKS . - SHEFFIELD 
"Phone: 26311 *Grams : “ Forward ” 
Remember - - Wards might have it ! 


E213 ¢ 





VALES PLANT REGISTER, LTD. 
(Established over 25 years), 


OFFER FOR SALE :— 
One 4-Ton Smith Electric Derrick Crane, with © 
50ft. lattice jib. 


One 5-Ton Wilson Electric Derrick Crane, wit. 
60ft. lattice jib. 
One Coles 3-Ton Diesel-Electric Mobile Crane, on 
pnuematics, with Lloyd’s Certificate. 
One Ransome 6-Ton Petrol-Electric Mobile 
Crane, new 1943, 26ft. Sin. jib, solid rubber tyres. 
One Ransome 8}-Ton Petrol-Electric Mobile 
Crane, new 1948, 27ft. jib, solid rubber tyres 
~ One"Jones Super 20 Mobile Deisel Crane, with 
20ft. jib, as new. 
Several Two-Tool Portable Diesel Air Com- 
pressors, on pneumatics. 


Further details, 14, Lower Grosvenor Place, 
8,W.1; Tel., VICtoria 3501, 7531, 8080 (11 lines). 





For continuation of Small Advts., page 8 








FOR SALE 


ABELSON 


CRANES FOR SALE 

STEAM LOCO. CRANES. 

10-Ton Brownhoist, 50ft. jib, 125 Ib. boiler, 
4ft. 8}in. gauge, sprung axle, shunting carriage, 
overhauled. 

5-Ton Smith Shunter, dead buffers, sprung axles, 
4ft. Shin. gauge, 35ft. jib, overhauled. 

5-Ton Grafton Contractors’ Type, 4ft. 8 in. 
gauge, 100 Ib. boiler, 35ft. jib. 

3-Ton Wilson Contractors’ Type, 100 lb. boiler, 
4ft. 3 auge, 23ft. jib. 
Dunhick CRANES. 

10-Ton Anderson Grice all- steel Steam Derrick, 
120ft. jib. 

5-Ton Butters Hand Derrick, 45ft. jib. 

3-Ton Butters Electric Derrick, 60ft. jib. 
MOBILE CRANES. 

84-Ton Ransome and Rapier Super Petrol/Elec- 

tric Mobile Crane, solid rubber tyres. 

5-Ton Morris Petrol/Electric, standard type, 
castor steering, solid rubber tyres. 

5-Ton Coles/Thornycroft Road Mobile Crane, 
6 by 4 chassis, series VII, Mark 2, petrol engine 
driven. 

4-Ton Link Belt, All-round Slewing Road Mobile 
Crane, petrol engine driven, solid rubber tyres. 

Jones 12-Cwt. Portable Crane, 18ft. jib, steel 
wheels, petrol engine driven. 

All inquiries to :— 

ABELSON & CO. (ENGINEERS), LTD. 


Head Office: Coventry Road, Sheldon, Birming- 
ham. Tel.: Sheldon 2424. 

London Office: 70, Victoria Street, 
8.W.1. Tel: Tate Gallery 9444-8. 

Manchester Office: 100, Oxford were: i 
chester, 13. Tel: Ardwick 1328. 


London, 








CURVED TYPE STEEL-FRAME BUILDING 
overall size 40ft. span by 100ft. long by 19ft. to 
centre, large industrial type sliding doors in each 
end with windows either side. Building delivered 
complete with all the necessary sheeting and fixing 
accessories to your prepared site. Price and details 
on request—ALL PURPOSE BUILDING CO., 
Ltd., Chilton, Sudbury, Suffolk. Telephone, 
Sudbury 2924-6. Dept. VH/DM/E. E0354 G 


HIGH-GRADE 
GRINDING MACHINES 
FOR PROMPT DELIVERY 

REINECKER Model KWS4EH Crankshaft 

Grinder, multi-motor drive, height of centres 

Aas. ag length of crankshaft 78jin., max. 

thr 
LAN DIS Type CH Crankshaft Re-grinder, multi- 


motor drive, swing over table 22in., between 
owners 72in., feeds 15 f.p.m., workhead speeds 





23-180 r. 

RIVETT Wo. 1 112 Universal Grinder, motor drive, 
for external and internal grinding, grinding 
capacity: hole dia. jin. to 8in.; outside dia. up 
to 8in., table travel jin. to 3in. 

Vico Type 750 Universal Grinder, multi-motor 
drive, internal grinding attachment, max. grind- 
ing dia. 9jin., oe ag centres 294in., workhead 


speeds 40-800 r.p. 

PFAUTER Model FSAI Hob Sharpener, motor 
drive, fully automatic, dust exhaust, max. 
ground 6 5/16in., between centres 16fin., table 
travel 13 fin. 

ROWLAND i6in. Swing Frame Grinder, motor 
drive, wheel 16in. by 2jin., grinding wheel bore 


6in. 
Full particulars from : 
SOAG MACHINE TOOLS, LTD., 
7, JUXON seman me LONDON, 


*Phone : RELiance = Bb saat 


*Grams : Sotoolsag, Lon E210 ¢ 





B.C.S. 
WATER-TUBE BOILERS 

(1) 32,000 Ib. per hour Thornycroft, 

ed, three-drum type Water-Tube Boiler, 


unused, 250 lb. working pressure, complete with a 
~~ set of new fittings and mountings, arranged for 


oil firing. 

“"@) 25,000 Ib. ~% hour Babcock and Wilcox 
singie-drum, type Marine Wotsr-Tebe Boiler, 
‘Rew 1925, 200lb. working pressure, 570 deg. F. 
temperature, compte with superheater, Green’s 

draught fan, twin chain-grate 
uu oe ~3, blowers, steelwork, valves, fittings, 


gauges, 
on 15, 000 Ib. per hour Boiler, as above, new 1921, 
with économiser, superheater, chain-grate 
—— soot blowers, steelwork, valves, gauges, 


MOBILE BOILER 


(4) Three Yorath Lewis Mobile -Water-Tube 
Boilers, installed on rubber-tyred bogies, complete 
with fuel arrangements, evaporation 6000 Ib. per 
-- hour at 210 Ib. p.s.i. 

B.CS. 


(ENGINEERS & CONTRACTORS), Ltd., 


3, CASTLE STREET, CARDIFF. 
Tel: Cardiff 8512/3/4. E6159 





TRACTORS FOR SALE 
Virtually unused Allis Chalmers H.D.14, H.D.10> 


‘and HD, 7.diesel engine driven crawler Tractors 


: a Dozers and ‘Winches, immediately available ex 
a BOX No. E465, “ The Engineer.” 4G 





THE ENGINEER 
FOR SALE FOR SALE 
WIDDOWSONS 600 
—— AIR COMPRESSORS 
+ eng nem ” No. 4 Motor-Driven All-Geared, 


‘acing, Milling and Drilling Machine, main 
rary gy by 36in., top table 36in. by 36in., 32in. 
dia. facing head to face and e up to 48in. dia., 10 
H.P. motor drive, 440 volts, phase, 50 cycles. 

“PEARN RICHARDS” No. 4, All-Geared, 
Motor-Driven Horizontal Boring, Faci , Milling 
an rilling Machine, facing head 36in. » main 
table 60in. by aoe SS te revolving table 36in. by 
36in., 6lin. longi traverse, max. tance 
facing head to ae bearing support Sft., quick 
power traverse in all directions. 

“PEARN RICHARDS” No. 2, All-Geared, 
Motor-Driven Horizontal Bo and Facing 
Machine, facing head 20in. dia., main table 43in. by 
30in., top revolving table 30in. by 30in., distance 
facing head to outer support 68in., S.P.D., quick 
power traverse, fitted verniers. 

“ UNION ” Model B.80, Universal Motor-Driven, 
All-Geared Horizontal Boring and Facing Machine, 
travelling spindle 3}in. dia., facing head 20in. dia., 


auto. revolving table 43in. by 35}in., distance 
facing head to outer support 90in., 18 spindle 
speeds, quick power traverse, fitted verniers, 
400/3/50, modern machine. 
WIDDOWSONS, 
CANAL STREET WORKS, NOTTINGHAM. 
*Phone 42061. E371 6G 





HYDRAULIC PLANT 
4000-ton Devens Hydraulic Press, by John 
7ft. by 4ft. ai 


Shaw and Sons, table 
* 4000-ton Baldwin Southwark six-daylight Sheet- 
ne Se See am by with self-contained 


a 


3000- aix-daylight John __ Board Press, 
fitted platens 9ft. by 4ft. 4in., with self-contained 
pum equi, ment. 

Two t Pome oy by G@ 
wood and Botley, pla y ft. 3in., with 

0eton, Do S Torging Press, by Fielding 

wnstroke y 
and Platt, table 5ft. square. 
400-ton oe Drawing Press, by John . 
by 7ft., punch 8ft. by 4ft. 6in 
with self-contained pumping uipmeat. 
250-ton Hydraulic Section | im, by 


——~ E -_ Sane a am 
PSE SEs teem ot pm wt 
; also Pumps and Accumula q 
Presses designed ge customers’ 
particular requirements. 


REED BROTHERS 
(ENGINEERING), LTD., 


Replant Works, Cuba Street, Millwall, E.14. 
Tel: ST 4081. Cables: Replant, Pop, London. 
E428 @ 





HYDRAULIC REDUCTION 
DRIVE UNITS 
Three V.S.G. Hydraulic Reduction Drive Units, 
suitable for transmitting 55 H.P., 1000 r.p.m. input, 
infinitely variable output from’ 300 r.p.m. down- 


REED BROTHERS 
(ENGINEERING), LTD., 
Replant Works, Cuba Street, Millwall, E.14. 
Tel.; East 4081 (5 lines). E6554 @ 





FRED WATKINS 


RECONDITIONED MACHINERY FOR 
SALE. 


STEAM BOILERS.—Twelve , Sit. to 


brand bes, 3ft. to 6ft. dia. 
AIR COMPRESSORS.— Rand 200/300 
cu. ft.; a 320 cu. ft.; Holman, 212 cu. ft.; 
ol cu. ft., all motorised, 100 Ib. jure. 
200 nee RECEIVERS stocked, inclu three 


24ft. by 4ft. 6in. by 150 Ib.; twenty, 7ft. by 3ft. 4in. 

by 100 Ib.; all tested and teed. 

. i IESEL SuGINEs. an enty 1 Lister, 8. 3-cyl. and 
vertical, 4 2 National, 

hesesphel. ; 


CRANES. a Tate mobile petrol-electric, 
new gets in stock; 5-Ton Coles petrol- 
electric, 1945; 3-Ton Morris hand. 
swan-neck x jib ; 2-Ton Chaseside, pneumatics (t' 
Clarke Cha tandard. 


‘~ - Shun 
35ft. jib, 2 tons 7 \ 
— ms at 30ft.; 2-Ton Smith Steam Loco., 40ft. 


RAILWAY a 12in. by 20in., 
six-wheel nae > team Loco., 160 Ib. w.p.; 2000 
yards 20 Ib ack, 2ft. gauge, with turntables, 
points, =e 

ELECTRIC MOTORS.—300 H.P., G.E.C., 8.B., 

r.p.m.; 50 H.P., Harland, T.E., 8.R., 1466 
r. =i 35 H.P., Laurence Scott, T. Ez. 8.C., flame. 


proof, 990 
STEEL *Pipina. — 10,000ft., 3in. and 
each Sin. 


nySTORAG TANKS. —Two Lead Lined, 35ft. 
long, 9ft. dia.; 200 Steel Vessels for oil, bitumen, 


—_ 

: ive catalogue, “‘ Watkins Machinery 
Pn published monthly; free copy on 
request. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 


"Phone ; Coleford 2271/2. E366 @ 


904 c.f.m. SULLIVAN, two stage, angle type, —_— 
edoled, double acting, speed 257 r.p.m., W.P. 
100 1b. continuous pressure, will operate at 
125 1b., fitted intercooler, belt driven from 
225-h.p. S/R induction motor, by E.C.C., 
400/3/50. 

680 c.f.m. SULLIVAN, angle type, water cooled, 
double acting, speed 277 r.p.m., W.P. 100 Ib. 
(will operate at 1251b.), complete with inter- 
cooler, “* V ” belt driven from 150-h.p. (350-kV A) 
— eee motor, by Mather and Platt, 


eae c. in. be get hal angle type, water cooled, 
double acting, s 277 r.p.m., W.P. 100 Ib. 
(will operate at tes tb: ), with intercooler, be? shir 
belt driven — 160-h.p. 8/R induction motor, 


by C.E.B., 415 . ° 
600 c.f.m. RULEY & MACLELLAN, Series 18B., 
vert., two-8 e, Single crank, water cooled, with 
intercooler, -P. 100 Ib., speed 290 r.p.m. ‘aye 
belt driven from 160-h. Pp. 8/R induction ‘motor, 
by C.E.B., 400/3/50 
Four 500 ef.m., 100/120 Ib. Pressure Units, each 
comprising two-stage, water-cooled Sullivan com- 
ressor, direct coupled to Ruston 110/124-h.p. 
oriz. diesel engine, complete with ancillary 
equipment and spares, units maintained in first- 
class condition and can be inspected running on 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 





Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. $201 G 
OVER 100 
MACHINE TOOLS 
IN STOCK 





See last week’s ‘ Engineer.” 





INSPECTION INVITED 
ENQUIRIES WELCOMED 


G. MUNCASTER 


Offices, Works and Stores : 
MARY STREET, STRANGEWAYS, 
MANCHESTER, 3. 
"PHONE: DEANSGATE 5864,5. 
"GRAMS : MUNTOOLS, MANCHESTER. 


£6766 G 


AIR COMPRESSOR.—115 c. ft. ATLAS type 
Mk-35D2P portable, on two pneumatics, new 1950. 
Dorman diesel, very little used ; with breakers and 
hoses ; £920. 

CONCRETE MIXER.—No. 1 LINER “ CUM- 
FLOW,” pedestal mounting for belt drive, no 
hopper, 4lin. inside dia. Details on request ; £160. 

CONCRETE MIXERS.—NEW MILLARS’ 3}T 
machines available ex Bristol stock, on two steel 
wheels ; each £114, 

DUMPERS.—Choice of many 2 and 3 c. yd. 
MUIRHILL TVO, petrol and diesel machines 
available ; from £300. 


LOADING SHOVEL.—“SKYHI” machine, new 
July, 1951, with Perkins P.6 diesel engine ; £1575. 





TRACTOR.—FOWLER MK. VF, with Bray 
Hydraulic A/dozer, new 1950 ; £1450. 

Inquiries to ALAN. R. DAVIES, Clyde Lane, 
Bristol, 6 (Telephones, 37018/9). E398 @ 








STRAIGHT SIDE STEEL- FRAME BUILD- 
ING, 150ft. long by -. span by 16ft. to eaves ; 
large industrial type doors in each end and 
industrial type steel- fits windows in each side. 
The whole building delivered complete with all of 
the necessary asbestos motes | materials and rain 
water goods to your aa are site. Prices and 
details 4 request.—A URPOSE BUILDING 
CO., Ltd., Chilton, Sudbury, Suffolk. Telephone, 
Sudbury 2924-6. Dept. VH/DM/E. E6856 G 





PLANT FOR SALE 


Engines and Generators for disposal from stock of 
plant manufacturer. All new as received from 
makers and — as result of changes in pro- 
duction program: 

24 Petter BAT, "36 H.P., 1500 r.p.m. 

18 Fordson Major, with radiator. 

4 Morris M.E.B., 44 H.P., 1500 r.p.m. 

5 20kVA, 400/3/50, 1600 r.p.m. 

13 7.5kW, 110 .6., 1750 r.p.m. 

6 24kW, 110 D., 1600 r. p.m. 

Also available, 30 Scammell Engines, ex fire 


pumps, as new, 
BOX No. £2597, “‘ The Engineer.” G 


Vertical, GENERA 
SETS, each 45 B.H.P., 25kW., 220/330 you. 5 
and connec 


8 my 230 vol 


ain" COMPRESSOR, ed Alley 
capacity 400 cu. ft. free air per 


S.J HORIZONTAL PLANER GRIND DEL 
belt drive, 


ING i@ MAGUINE, wer 

One 
MACHIN 
bel 


Slotters, Sha: 
One Type 
PUNCHING AND SHmARIN MA 
pom ! 

a 
. be 20 HP’ sgu 
Starter. . 


Further particulars and fro 
RIDDEL, LTD., 62, ROBERTSON § 
GLASGOW, C.2. 





FOR SALE 


FOR IMMEDIATE SALE 
Two Crossley “ BWB.8” thr 
eeaylinder 


nos 2, | 












tions. vole 
One zee heme L GENERATING g 
Sentinel” ‘VierioaL INTRRGO 


and 


Per minute, | 
ndall and Gent, npaneioed 2ft., 


“ ” 


Y) " 
PUNCHING, SHEARING: Gand ‘coe 
MACHINE, lin 


cal to Dae 
One “ Bennie” Di Ditto, lin, 
nee PLATE 
w driven, hycratleag 


8 ingle-Haded PUNCHING and SHEA} 
by Craig and Donald, fin, 


t driven. 
MACHINE TOOLS, com I 
Radial, aitere — 


C, 
CO) LBIN) 
Fin.; ch gap 27in, 4 


has one 
2 gene ELEC’ rRiey On 
r.p.m., 400/3/50 Ac, 


m JORY 












No. 


LIBBY type 4B Capstan Lathe, arran; 


AYER & SCHMIDT Hydraulic Ho 
Type PHE. = 


Maximum ory | diameter 6}in. 

Depth of throat oH indie 

Maximum stroke fee i. 
Teel-slotted foundation =< an a te 
— ¢ distance 


aiebtena= 5 


Machine is complete with pally driven 


pump. 
Revolution counter. Motorised 400/44) 
cycles supply. 

21 40-ton EDWARDS Press, 
motorised 400/3/50 cycles. 


No. 3 CINCINNATI Dial type Vertical 


Machine, power down feed to head, 
400/3/50 cycles. 









work, power feeds, motorised od 200/a/ae, 


JOHN CASHMORE, LTD., 
OLD TOWN DOCK, 

NEWPORT, MON. 

Tel., Newport 3944 (3 lines). Ba 








(ENGINEERS & CONTRACTORS}l 






B.C.S. 


TURBO-ALTERNATOR SETS 
(1) 5000kW B.T.H. Turbo-Alternator 








1922, poly Ib. working —s 750 2 300k Me 

3000 Fr. » direct cou 

Alterna’ ~—% "11,000 ap adie? a. 

pose Fre .m., complete with aon 
y driven water circulating p 

densate extraction pump, oil pump, 0 

— all necessary valves, gauges, 


(2) 1875kW Brush- ap ere: Turbo-Al 
Set, new 1936, 1601 

650 P. 

50, r.p.m., complete with surface 


see 







p.si. working 
. F. temp., 3000 r.p.m. Ali 


trically ven cooling water p 


traction pump, Delas air ejectors, 


i nd fit 
ret Senentron 3 Turbo- 


pump, condensate extraction 
pump = 


Lea reco! 
piping, &c. a iseb-elnen ont 
75) 1 SookW Brush: -Lj 








Set, all as above, new 1924, in first-class © 


B.CS. 


3, aes ty STREET, CARDIFF. 
; Cardiff 8512/3/4. 





chain Grab. 
cu. yd. Priestman general-purpose, double 1 
Gra 


Grab, unuse 


ABELSON &. CO. (ENGINEERS), LY 
Sheldon 2424. 463 


ABELSON 


GRABS 
ones cu. ft. Priestman level cut, double 
rab. 






3/28 cu. ft. single chain Sand and Gravel 6 
24/18 cu. ft. single chain general-purpose 
} cu. yd. Priestman half-tine, heavy duty, do 


H cu. yd. Johnson general-purpose, double 


Grab, un 


used. 
+ yd. : Owen heavy duty digging type, doubler 
dan ecu, yd. Ruston general-purpose, double 1 
Inquiries to :— 


Coventry Road, Sheldon, Birmingham, 





For continuation of Small Advts., pase 
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1” DIAMETER pipes insulated with ‘ Fibreglass’ rigid sections. 

One bound with wire netting and finished in hard-setting cement. 

One in hard-setting cement bound with wire netting and roofing felt 
and bitumen painted. 


100 FEET of bare pipe of 3” bore carrying steam at 400° F will lose 
heat equivalent to 54 tons of coal per year. YOU can save §0 tons of this 
by insulating the pipe with ‘ FisREGLASS’ Ricmp SECTIONS 2” thick.* 


COMPARE this with the thickness of other insulating materials you would 

have to use to achieve the same saving. You will find that with most of them 

you would need at least 3”. That means more space, more weight on pipe supports, 
more finishing materials ; in short higher overall installation cost—and higher costs for 

paint maintenance. 

CLEARLY, when it’s a matter of insulating, it pays on all counts to use ‘ Fibreglass’. 


*K These figures assume :— 
1—a boiler-efficiency of 70% 
2—a calorific value for coal of 10,000 B.Th.U/Ib. 
j—an operating time of 8,000 hours/year 


REGLASS 


TRADE MARK 


For structural, heat and cold insulation. Sound- 
deadening. Acoustic correction. Porous mem- 
branes for pipe wrapping, flooring, roofing. 
Battery retainers and air filters. In textile 
form for electrical insulation and flameproof 
decorative fabrics. 





—— ee 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS. (ST. HELENS 4224) 


LONDON OFFICE : 63/65 PICCADILLY, W.1 (REGENT 2115/6). GLASGOW OFFICE: 136 RENFIELD STREET (DOUGLAS 2687). 
NEWCASTLE-ON-TYNE OFFICE: 16 DEAN STREET. MANCHESTER OFFICE: 11 PICCADILLY (BLACKFRIARS (8863). BIRMINGHAM 
OFFICE: PICCADILLY ARCADE, 106 NEW ST. (MIDLAND 0464/5). DUBLIN OFFICE: 21 MERRION SQ. NORTH (DUBLIN 66024). 


MARINE AGENTS: Ferguson & Timpson Ltd., 155 Minories, London, E.C.3, 74 York St., Glasgow, 48 Stanley St., Liverpool, and 27 Sandhili, Newcastle. 
B 
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STRATFORD LONDON 


p0/440 yo 


», HP 
200 








UNIVERSAL RELIEVING LATHES es. 
MODEL ‘‘R’’ 2 SIZES FOR 4 AND 9 INCH DIAMETER HOBS & | 
FULL ADDITIONAL EQUIPMENT FOR FORMING GRINDING &c 














WYVHENEVER it is a question of | E 


“where-to-get” Perforated 






























f 
Metal—remember Harveys. 
Because Harveys have been : 
making perforated metal screens | 1 


y 
for every conceivable purpose t 
in every kind of metal for over ; 
70 years. a is available a 





perforation ‘to meet all normal 

industrial requirements 

Fuller ‘details are available in 
Catalogue No. E 782 | 





— SEIT 
> 





















































G.A. ee & Cy. .! London) Ltd. 
Woolwich Rd. Le ee ed 
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TOTALLY ENCLOSED OR DRIP-PROOF ENCLOSURE. 
Md, volts, neat Retr 50 cycles. iste, SUITABLE FOR OPERATION OFF A: elas volts, reece 6 50 creon supply. 
1“ re B.L. G.E.C, D. 4G, vue) wv sats ba or series wound. 
HORSE-POWER AVAILABLE : $b hi fan and 2% ELP. 
F 728 8.0, Prot RL Selmes FINAL SPEED AVAILABLE: 362, 360, 300, 280, 262, 245, 235, 220, 210, 200, 
7 = . . . 226, 156, 150, 185, 217, 110, 100, 88, 80, 76, 70, 64, a1 oS, 80, 44, 
70 4 R, Prot. B.B. » Bl uC. With starter and rail. , 20 and 
55 1 Ir ee ae ¢ eeee With starter Also low range of speeds between } and 16 r. mat 100% cb. b. torque and from 0. 87 to 9.3 r.p.m. 
30 pos oe Mery a= rae at 200ft.-Ib. 0.47 to 188. won 9 ot 18, ft-lb. torque, to 7 r. 500ft.-Ib. torque. 
30 4 0. .B. . units to be advised upon application. 8 Rte Nol ER OF rONITS AVAILABLE 
30 71 8.0. Prot. BB. B.E.O. With starter FhoM STOCK FROM TO 
274 725 8.C, Pret. B.B. B.E.C. With starter 
a 970 8K. ES BB. 4H With rails D.C. MOTORS 
.0. i .B. ‘arkinson starter olts. Type. jaker Bearings. 
20 1445 8.R, DP. B.B. E With starter. Unused yg an vse aoe Prot. Vibuntge "hep B.B. 
20 1445 8.R. DP, _B.B. B.E.C. with new starter 1 30 440 660/10€ 0. Prot. M&Piat BB. 
20 4 Han Prot. B.B. with new starer yl 30 440 i Prot. Shunt B.B. 
20 8.C. Prot, B.B, Veri 1 15} 440 1600 D.P. Shung —*V; B.B. 
18 1450 8.0, Prot, B.B. G.B.0, With starter 1 14 440 800 Prot. Shunt B.B. 
11k 960 8.C. PV. B.B. With starter 1 ” 440 1900 Prot. unt § Newton BB. 
15 ann ae Prot. ae c. 1 6 220 675 Prot. Comp. B.B. 
ib bs 4 ts Seng . Veri With starter 1 46 2380 650 Prot. Shunt E.E.C Sleeve with starter 
1 .C, B. LS. 1 30 220 500 Prot. Comp. B.E.P. Sleeve 
12 955 8.C. Prot. B.B. Vi With starter 1 22 220 1150 Prot. Pp. Sleeve 
10 950 8.C. Prot. BB. 1 10 220 1100 Prot. Shunt Veri Sleeve 
10 1440 8.0. Prot. B.B. LS. & E, 1 13 220 945 Prot. Comp. G.E. B.B. 
10 950 8.0. Prot. B.B Verit; With starter él 5 220 1000 .E. mt LS.&1. BB. 
10 702 8.R. Prot. B.B B.C.C. With Brookhirst pane! 7 3 220 1200 oo Shunt Veritys Sleeve 
10 960 8.C, Prot. B.B. Verit With starter 2 24 110 1300 DP. Comp, B.B. 
7 960 8.R. Prot. B.B. G.E. With starter. NEW 1 13 110 648 Prot. Shunt N Sleeve 
6 eee a0. T.E.F.C. B.B. Vesitys NEW fi 64 110 1620 Prot. Comp.  G.E.C. B.B. 
5 . Prot. B.B. EE. With starter 1 6 110 1620 Prot. Comp.  C. Parkinson B.B. 
5 1400 8.0. T.E.F.C. B.B. N.E.0.0, NE 1 5 110 1620 Brot. — G.E.C. B.B. 
‘ 1-4 He Ses g ‘ ae LA starter 1j 5 110 G.E.C. B.B. 
980. Pro = BB. Mot. -Vie. MISCELLANEO US 
; 1450 &¢ Prot. BB. ONE RECONDITIONED sekW, 2 220/300 volta, D.C., DIESEL ENGINE D DRIVEN GENERATING 
15/74 045/478 8.0. Prot. B SET, comp: Harland co und-wound, pers oa tr. Pm. Paxman-Ricardo 
8.0. BB. = D.O Pole changing oeticel fl type 4 Powe ‘Piste and complete with switchboard. 
Prot. 7 Platt up. geeeSex, ection! : HP, 40 AIR BREAK PUSH- MUTOMATIO TAR ad completa STARTERS, by B.T.H. 
ONE RECONDITIONED 1 H.P. A.C. VARIABLE-SPEED COMMUTATOR three- 
i, protected type 4001440 vil, 2paae, 80 cya Teed cane hour pele, tok bet ony eee: GIL-IMMERSED STAR DELTA STARTERS, by Hlison, 74 HP. 
y 5.1.0. 
AO volts, ‘- Phase, 50 50 cycles. so HP, sj4do ols TED, O11 IMMERSED STAR DELTA STARTERS, by Erskine Heap, 
lo, HP. Rotor. Enc. as Xe Maker. Comments. ONE Av A OTOMATIO CONTA BR STATOR and ROTOR STARTER, by E.AC., 16 H.P., 
6 8.B. Prot. B.T.H. Split phase with starter, es | volte, three-phase, 50 To rotor volts 320, rotor amps. 23. 
NE STATOR ead ROTO STARTEE, with iceult breaker, by. Bilson, snd éir béeak rotor 
2 3000 8.C. F.L.P. B.B. srook split) hase regulator, by G.E.C., for varying the speed, 87 H.P., 400/440 volts, three-phase, 60 cycles, rotor volts 
i 1426 8.C. Prot. Sleeve ] ‘ LC. phase. NEW ge phen of 
2800/50 RB.I. Prot. B.B. 0.0 Split ph oan ts at ht te rd Se Ss our requirements. 
2 100 B.L D.P. B.B. 0.0 Geared. NEW «aee te list only of the very of A.C. and D.C. motors, D0. 
a generators, A.C. and D.C. starters, 
FULL PARTICULARS AND PRICES ON APPLICATION MECHANICAL aetaine ON APPLICATION 





LEPHONE : 4294/5 ELECTRICAL DEPT. Ext. 5. MECHANICAL DEPT. Ext. 4. 


STANLEY ENGINEERING CO. BATH 


TELEGRAMS : TRIUS. 








ESTABLISHED 1910 


‘— 

















} Barimar SHORTENED 
| this crippled Crankshaft 


A Notable Response to “Second Thoughts” 
' All the way from Poona 


It is a Barimar characteristic to wrestle with the unusual; to iil with the “‘ out-of-the- 
ordinary ” without turning a hair ! 


There came to Fulham from far-away Poona, 
i the severed crankshaft of an eight-cylinder oil 
| engine—it had sna: like a stick of celery and 
the owners decided that Barimar welding would 
not only avoid a hefty outlay for a new shaft, 
but precious time, likewise, was certain to 
be saved. 







So the ‘ayy oe crankshaft was 
England 









FOR ‘‘ UNUSUAL ” WELDING—Barimar experts are on the job Night and Day. 
At your service—WHEREVER YOU MAY BE! 


ALL BROKEN PARTS which are transportable must be sent CARRIAGE PAID 
or delivered by customer. Please remove all fittings and post letter advising. despatch. 


Barimar House, 22-24, Peterborough Road, 
FULHAM, LONDON, S.W.6 . 
Telegrams: “ Bariquamar, Welgrese, London’ 






















elephones : RENowe 2147-2148, 























Severed Crankshaft of 8-cyl. oil engine from Poona. 


rdly was the job under way when the owners decided to have the 
crankshaft converted for use in a four-cylinder engine. Was this feasible? This 
was the cabled enquiry. Barimar replied that it was, and thereupon shortened 
the shaft as well as repaired it, welding it ‘‘ well and truly.” The pictures illustrate 
first the shaft as received and then repaired and shortened as shipped by Barimar. 


Crankshaft repaired and converted for 4-cyl. engine. A job which merited the owners’ bouquets, for not only did it represent a fine feat 
A Barimar Guaranteed job. . of a: —it was also. returned ready for immediate assembling, perfectly 
aligned with all crank pins and webs in the right relative positions. 





BARIMAR 
; BIRMINGHAM 12: 116-117 Charles Street "Phone : Midland 2606 NEWOASTLE UPON TYNE 1: 64-66 The Close ky oot 21055 
BRANCH ADDRESSES: MANOHESTEB13: 67 Brunswick Street, "Phone: Ardwick 27388 GLASGOW 0.2: 134 West George Lane ‘Phone: 4709 


FOR 
EMERGENCY 
WELDING 
Telephone 

BARIMAR 


Day or night. Always 
someone there to help 
the engineer, whatever 
the nature or extent 
of the Breakdown. 






















sént to Bombay, and from there, shipped to 


after the Barimar 
Transformation! 























THE WORLD’S SCIENTIFIC WELDERS 

















ENGINEER 


POWER 


engineering 


Brush products range from 
fractional horsepower motors to 
45,000 kVA transformers and 
turbines of 60,000 kw capacity, 
and are renowned for their high 


quality. Designed for efficiency, 
constructed for durability cover- 
ing every need, they combine 
the soundest of mechanical 
engineering with the most 
advanced of electrical practice. 


the best 
answer is 





The Brush Electrical Engineering Co. Ltd., Loughborough, England 
London, Birmingham, Cardiff, Manchester, Leeds, Newcastle, Glasgow, Bath, Sheffield, Dublin. 
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ROTECT irreplaceable 
achinery with 





FORMULA “B” 
PROTECTIVE FLUID 


Steel is scarce, machinery valuable. Protect both with Plus-Gas Formula 
B’. The fluid is easily applied. It forms a tough, transparent film. 
Both new and existing machinery can be protected simply and inexpen- 
sively. Formula ‘B’ will protect all steel, whether in use or in store. 


It is supplied in five types, clear, red, gold, green, black. 





Approved by the Admiralty. 

Well-known users include : 
British Electricity Authority Richard Costain Ltd. 
British Railways E.M.I. Factories Ltd. 
National Coal Board Thos. Firth & John Brown Ltd. 
Ministry of Works Fraser & Chalmers Engineering 
Ministry of Supply Works (The General Electric 
The Bristol Aeroplane Co. Ltd. Co. Ltd.) 
The British Oxygen Co. Ltd. Harland & Wolff Ltd. (London) 


Ilford Ltd. 

Leyland Motors Ltd. 
London Brick Co. Ltd. 
John Mowlem & Co. Ltd. 
Standard Motor Co. Ltd. 
Vickers-Armstrong. Ltd, 
Thos. W. Ward Ltd. 


Butters Bros. & Co. Ltd. 





Our fully Peapod Consultanis 
throughout the country are at your 
service to advise on all corrosion 
problems. Fully descriptive litera- 
ture on request :— 


PLUS-GAS COMPANY LIMITED 
Plus-Gas House, 89 Cromwell Road, London, $.W.7. 
Tel: FRObisher 1048, 1049, 1889 
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| ABELSON 


POWER PLANT 


FOR SALE 


BOILERS 
Yorath-Lewis Steam Raising Plants, oil fired, 6000 Ib./hr., evap. 210 Ib. p.s.i. 
Ruston Vertical Thermax Mark 50 Multitubular Boiler, 4500 Ib./ht. evap. 50 Ib. 
p.s.i., chimney stack, stoker unit. 


Cochran No. 16 Vertical — Boiler, 14ft. 6in. by 6ft. din. dia., 3100/ 
2358/hr. evap., 150 Ib. p.s.i. 


Cochran No. 10 Vertical Multitubular, 12ft. 9in. by 5ft. 6in. dia., 2160/1620 Ib, 
hr., evap. 100 Ib. p.s.i. 


Cornish Boiler, 22ft. by 5ft. 3in., 2000 Ib./hr., evap. 160 Ib. p.s.i., chimney stack 
and stoker. 


Fraser No. 5 Vertical Drum Type Water-Tube Boiler, 1000 Ib. evap., 100 Ib. w.p. 

Ruston Vertical Cross-Tube Boiler, 650/750 |b. evap., 100 Ib. w.p. 

Spencer Hopwood No. 4 Vertical Multitubular Boiler, 450/650 Ib. evap., 100 Ib. 
w.p. 

Riley Vertical Cross-Tube Boilers, 8ft. by 3ft. 9in., 100 Ib. w.p., 450/570 Ib. evap. 


DIESEL ALTERNATOR SETS 

123-kVA, 400/3/50, 4-wire, A.C. Alternator Set, Lister Diesel Engine, Mawdsley 
Alternator, rad. cooled, skid mounted. 

50-kVA, 400/3/50, 4-wire, A.C. Alternator Set, A.E.C. 7-7 litre Diesel Engine, 
rad. cooled, skid mounted. 

85-kVA, 415/3/50, A.C., 4-wire Alternator Set, Blackstone Horizontal Diesel 
Engine, Westinghouse Alternator with switchboard controls. 

75-kVA, 400/3/50, 4-wire, A.C. Alternator Set, Waukesha-Hessleman Diesel 
Engine, rad. cooled, skid mounted. 


VERTICAL DIESEL OIL ENGINES 

600 b.h.p. Ruston and Hornsby 6-cyl., type 6VER, speed 300 r.p.m. 

440 b.h.p. Ruston and Hornsby 8-cyl., type 8VER, speed 428 r.p.m. 

400 b.h.p. Harland and Wolff Vertical Type TR4, marine, speed 300 r.p.m. 

100 b.h.p. Ruston and Hornsby Vertical Model, Type 2VE, Diesel Oil Engine, 
speed 310 r.p.m. 

30 b.h.p. Blackstone Vert. 3-cyl., Diesel Oil Engine, speed 1000 r.p.m. 

UNUSED.—78 b.h.p. Blackstone Twin-Cyl., Model EPV2, 600 r.p.m., Vert. Cold- 
Start Diesel Engines with out-end bearing shaft extension, Air Compressor and 
Receiver Pumps. 

PUMPS 

Weir Vertical Steam Boiler Feed Pump, 4in. by 6in. by 7in., 2in. suction, 1}in. 
delivery, 660/810 gal./hr. 

Tangye Vertical, Three-Throw Pump, plungers 6in. dia. by 8in. stroke, 8800 
gal./hr. at 240 r.p.m. 

Weise Horizontal Duplex Boiler Feed Pumps, 4$in. by 23in. by 4in., 650 gal./hr. 

Bradley and Turton Vertical Three-Throw Hydraulic Pump, plungers 1}in. by 
4in. stroke, 2-8 gal./min. at 3000 Ib. w.p. 

Stothert and Pitt Screw Displacement Pumps (for Benzole), 80/85 gal./min. at 
50ft. head, Flameproof Motor. 


MICRO MILL 


Motorised Silent Quadrant Torrance Micro Twin Mill, Rolls 20in. by 12in. and 20in. 
by 14in., with Roller adjustments and Hopper Driven by 7}in. h.p. B.T.H. 
Motor with Starter and Switch. 


FURNACE 


Fulmina-Electric Furnace, Type FSO., 900/15/18, crucible 11}in. by 11in. deep, 
heating up to 900 deg. C., 380/3/50 supply with control panel. 


All available from stock 
FULL DETAILS. FROM 


ABELSON X% CO, (Nainecrs), LTD. 


London Office: 70, VICTORIA STREET, LONDON, S.W.I 
Tel. Tate Gallery 9444/8 
COVENTRY ROAD, SHELDON, 

Tel. Sheldon” 2424 (10 lines) 
100, OXFORD ROAD, MANCHESTER, 13 
Tel. Ardwick 1328 


BIRMINGHAM 


Manchester Office : 
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QUIET 
IN 
OPERATION 







POWER | 
CONSUMPTION 







TURBINE-TYPE 
IMPELLER 
HYDRAULICALLY 
BALANCED 






















NO 
RUBBING . 
CONTACT 
OF 
PARTS 








PUMP 


AND MOTOR \ : 
LOW COST Patent No. 591835 COMBINED | | | | 


FEW PARTS AS ONE 
EASILY UNIT 
INSTALLED 























re b (OS 
T xX Vortex Pumps em] tt modern principles of 
se) ind | & regeneration by which a multi-vaned impeller engage 
and re-engages the liquid pumped levelop hig ead 
efficiently in a single ave. Having a steep characteristic 
change 1 pacity, and ntrary to most small centrifuga 


Capacities up to 18c G.P.H. with heads 





up to 300 feet, depending on capacity heads as the power required decreases as the head decrease | 


WORTHINGTON-SIMPSON LTD NEWARK NOTTS 
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from soft to rock hard, and 
ies from medium grey to super- 
i quality white, our range of 
tabs includes the ideal wheel 
class of work. Send today for 
trated brochure. 


¥& With greatly increased fac- . 
capacity we are now y does 
able to offer quick delivery. oo to Eire 


“KURO” Js supplied in colours 

Brick Red, Buff, Cream, Pale 

Green, White, French - Grey. 

State Colour—Iimportant. 

“KURO” can be applied onadamp 

surface, and will become rock hard ’ 

in 24 hours and 100% waterproof. DECORATIVE WATERPROOF PAINT 


No paint supplied without coupon 





TO DEPT, 36K. 


CONCRETE PAINT CO., 9A, HIGH STREET, BARNSTAPLE. 
PLEASE SE SEND TRIAL L TIN iN AS Of FERED 


MARK COLOUR REQUIRED WITH X. 








Send this 
coupon with NAME 


1/4 in stamps! ADDRESS 
for Carriage 
Telegrams : Felting, Brynmawr. and Packing. 
































BLOCK LETTERS PLEASE. 














GUILLOTINES 























* TRIUMPH ” 
Plate Shears 
to cut 
+’—}’ thickness 
* 

Bar Shears 
up to 3” dia. 


- CUT JOINTS 


ILITY, 
Ce eas reacts save money, time and effort 
: ; By planned production we eliminate waste and pass the saving 


and ACCURATE SHEARING on to you. Mechanical cutting produces clean accurate joints 
and we can supply them from our range of over 40 jointings. 
Send your templates or drawings for estimate, 


ide and designed b 
Ee ana dese sr CUT TO ANY SHAPE, SIZE OR THICKNESS. 


PRATT BROTHERS 


(STOURBRIDGE) LTD. ‘/FERGUSON & TIMPSON LTD, 


ENVILLE ST. STOURBRIDGE Telephone S72// YORK STREET, GLASGOW—’Phone: CEN, 6511-23. 
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Electric fork truck with hydraulic squeeze clamp attachmes 


One man built this walt 


ONE MAN, using a battery electric fork lift truck, transported and stacked these | WHERE TO GET MORE INFORMATION 

packages . . . one man with electric power instead of the team of men which | your Electricity Board will be glad to help you to get the utmos 
would be needed without it. Electric trucks, their batteries charged over-night, | value from the available power supply. They can advise you 01 
take off-peak power for peak-hour work. Silent, easily and precisely controlled, | ways to increase production by using Electricity to greatet 
they save labour, time and factory space, by making efficient use of the available | #4vantage — on methods which may save time and monty, 


materials and coal, and help to reduce load sheddifig. Ask your 
Electricity Board for advice : it is at your disposal at any time. 


Electricity for PRODUCTIVITY ive eessonsnnsnnroned 


power supply. 





nen! 


eo SS eR 


Mt 

















“Ah, now I see, sir!” 


_ Our chairman was raised in the simple faith that every picture 


tells a story. So he is a firm believer in the value of WEST 
photo-copies to circulate information quickly and accurately. 

The beauty about photo-copies, he says, is that they leave 
no room for mistakes or arguments. The design, plan, drawing, 
or message is down in black and white for the whole world to 
see, and once seen is never forgotten. 

Why not use WEST photo-copies in your business for putting 
the whole staff ‘in the picture’—with speed and accuracy ? 
A copy can cost as little as 6d., and the job can be done within 
24 hours, Reproductions can be supplied on paper, card, glass, 
transparent film, tracing-cloth and other materials; and bulky 
sets of documents can be reduced in size by photo-printing, 
for easy storage in bulk. 


WEST 





photo-copies 


Send your work by post and in confidence to 


A.WEST & PARTNERS LTD. (established 1888) 36, BROADWAY 


WESTMINSTER, LONDON, S.W.1 Telephone: WHitehall 5677 
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PLUG IN T0 (WSTANT AIR! 











Standardise, your pneumatic equipment connections by using 
B.E.N: INSTANT AIR Couplings throughout your air mains 
(supplied from: a B.E.N. Compressor, of course !). A slight 
twist connects to live air—ready for instant use. A reverse 
twist disconnectsgand automatically seals the line. They save 
time and temper, eliminate operation and cost of wheel valves, 
and avold wastage of air. Write for complete information. 






COMPRESSED 
AIR 
ENGINEERS 











PRESSURE CONTROLLER 
BEN. PATENTS LTD. 


(Division of Broom & Wade \ Mesabbets 
Limited) , 
HIGH WYCOMBE, BUCKS. Tel.SHIGH WYCOMBE 1630 Grams: “ TOOINWUN, HIGH WYCOMBE” 























| WELLS OIL FILTERS 









With aWelis’ waste oll 
filter you can use your 
oil several times over 
and change it more 
often. A 

‘ reliable supply of oil is 
assured with the use of Wells’ special filter 
pads which work in conjunction with Wells’ 
patent syphon feed. The oil delivered from 
a Wells’ filter can be used with complete 
confidence. Write for fuller particulars of these oil filters. ° 








A.C.WELLS wan | 


P.0. BOX S&S, MOUNT S' HYDE, CHESHIRE 


Telephone : HYDE 953 Taegeess 














es Rm cag cage Meant oi So Ag oe ll 
eee ge eee 
eee ee a 














A 


/ 


/ 


PON TYNE. 6. 


_— 


frfe 


p~———-. HEATON WORKS - NEWCASTLE 


RALI 


The Engineer. Deo. 21, 1057 





4 
+ 





ST 





—a 
2 
(A. PARSONS & COL” 


























and with unfailing con- 

sistency if you use a 

BERESFORD SUDS 
PUMP 


Beresford Suds Pumps are made for out- 
sowbe 1°75 g.p.m. up to 45 g.p.m. and 
s from 5 feet to 20 feet. Two types 
can be supplied, the first for immersion 
in the liquid, and the second for external 
tank mounting, with the inlet opening 
in the back of the lower flange. 
Both types are equipped with filters and 
driven by totally enclosed motors, for 
alternating or direct current. 
The pumps are well designed, of robust 


construction and capable of long use at 
minimum upkeep cost. Special plant can 


also be “gen for group feeding. If - 
i 


you would like more details, please ask 
for a copy of list GP.370. 


Beresford also make a range of single and multi- 
stage pumps, submersible electric pumps, contrac- 
tors » etc. The range is fully described in 
list GP, we send you a copy ? 


B D 


ESTAB. 1860 


— 


JA 
MA 
TE 


RSTON 
LEPHONE 
* 


GREEN*> BIRMINGHAM. 
STECHFORD 3 0 


MES BERESFORD & SON LTD. 
3 
8 


The immersion type of 
pump is shown above. 
The external mounting 
type, illustrated below, 
has the inlet opening in 
the backof lower flange. 


3 
1 


AND AT 99/101 ST. PAULS ROAD.LONDON.NI 

' BRAZENNOSE STREET.MANCHESTER.2 

62 ROBERTSON ST.,GLASGOW C2 © 95 ALBERT AVENUE. HULL 
32 CLARGES ST., LONDON Wi 
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NEW RECORDS FOR 
ENGINEERING 
EXECUTIVES 





Customer Records......... Progressing......... 
Costing ...... Patterns ......Plant...... Stocks, etc. 





Free Details on Request. 


The new Shannoleaf method of visible recording has been widely adopted 
by Engineering executives. 

Reasons : visibility, compactness, speed of entry, economy in cost and 
clerical labour. 

As a result a number of records have been designed in conjunction with 
engineers for controlling a wide range of engineering activities. These are at 
the service of any executive who reads “‘ The Engineer.” 

Below we give, one or two typical examples of such records. If you are 
interested in any of them just jot the number of the record on your letter- 
heading and details will be sent you by return. 

They are all applicable to the lightest and fastest visible recording 
system in existence. 

SF 10162 Customer’s Order Record 

showing customer’s name, address, drawing numbers, code numbers, dates, 
prices, due dates, despatch dates, quantities, invoice numbers, etc. 
SF 10161 Pattern Record 

with Pattern numbers, location, dates inward and outward, description, 
drawing number, machine, core boxes, pieces, etc. 
SF 10110 Production Record 

by product (or customer) showing operations, setting, machining, machine 
numbers, times, prices, materials with full description of tools, materials, etc. 
SF 10164 Production Costs Records 

with description of items, drawing and code numbers, materials needed, 
operations (automatics, capstans, drilling, tapping, milling, slotting, deburring, 
assembling) overhead costs, percentages, selling prices, etc. 

SF 10163 Order Progress 

with orders and sales, showing dates of intake and outgoings, prices, 
quantities, balances, order numbers, despatch dates, despatch note numbers, 
invoice numbers, values, etc., etc. 


SF 10684 Purchase Records 

showing suppliers, contracts, delivery periods, date of order, order number, 
quantities, prices and terms, actual deliveries, outstanding balances, materials 
required, whether need is normal or urgent, etc.,.etc. 


(Hammon Sims) 
FIRST IN FILING 


THE SHANNON LTD. 
152 SHANNON CORNER, NEW MALDEN, SURREY 
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YOU CANT 
GO WRONG 
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a suction dredge 
for South Africa 





a dipper 
for France 


Throughout the world Lobnitz 
Dredges play their part in keeping 
sea lanes open and safe. Whatever 

the type of Dredge required, 

Lobnitz have the efficient, the 

economical answer. 











THE NAME TO REMEMBER IN DREDGING 


LOBNITZ & CO. LTD., RENFREW, SCOTLAND. RENfrew 2216. 
LONDON OFFICE: .55-61, MOORGATE, LONDON, E.C.2. MONarch 5I0I. 












LOUDON 
Wheel Lathes 










A heavy duty machine to deal with 
wheels up to 7’ 6”’ diam. at speeds to 
suit both tungsten carbide and 
high speed tools. 










SCOTTISH 





MACHINE TOOL oe eS 
CORPORATION LTD. vials i aiken 
124, ST. VINCENT STREET, GLASGOW, C.2 Leeds 41913 
City 6931 
























THE ENGINEER 


- 





Our range of large AC machines covers a wide variety 

of outputs and enclosures: leaflet 90 gives a brief 

description of motors and generators over 100 HP 

and specific enquiries receive careful and expeditious 
attention. 


GUARANTEED FOR EVER 











PT RET TE 


HEAD OFFICE & WORKS 


BELFAST BIRMINGHAN | 





BRISTOL CARDIFF 

DUNDEE GLASGOW 

LEEDS LONDON ie 
MANCHESTER NEWCASTLE 


PETERBOROUGH SHEFFIELD 
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TEMPERING CURVE OF DOUBLE SEVEN STEEL 
900 





oa : 
7 






















































































¢ | 
z 
ra) 
Double Mie pee oe 
1 a 4, fo a, ; 
Seven__ ok s Pa | 
. ? = yore Lyset *., 
1, 758 < 700 rena = — 
3 oh HARDENED IN OIL AT 980 °C : 
FOR HEAVY DUTY PUNCHING z + HARDENED IN AIR AT 1020 °C 
ON DIFFICULT OPERATIONS = 315 3 w 
Great hardness, Resistance to wear, Specially : 
designed for shear blades, cold press work, ‘en ; 
cértain dies, and heavy duty punches. la 500 *. 
100 200 300 400 500 600 
~ TEMPERING TEMPERATURE °C 
DOUBLE 
4 d 
i Ee To 7 7 T 
"ip i. Y e  * To EDGAR ALLEN & CO., LTD., 
Yes We fae | SHEFFIELD, 9 
] Please post Special Alloy Tool Steels 
Booklet to 
Name 
DIE STEEL ~ 
IS NON-SHRINKING AND AIR-HARDENING Address 
Write for details, using coupon. , E. 












PEDGAR ALLEN & CO. LIMEPPED. 
| IMPERIAL STEEL WORKS:- SHEFFIELD.9 















Dryness__ 


A book can be dry. So can the weather, a man 
in the desert, or the remark of a judge, but if 
you really want dry minerals, coal, sand, road- 
stone, ores, etc., you need an 


EDGAR ALLEN 


| Rotary Dryer ee 





Double Shell Type Edgar Allen Rotary Dryer 




















Name 
High thermal efficiency, simple, rebust construction, Repairs few. Design the result of over rm 
30 years’ experience. Materials the product of metallurgists, founders, engineers and designers Address 





all employed by the one firm. Edgar Allen’s also make single shell and other forms of rotary 
and pneumatic dryers. Write for booklet Drying Equipment, using coupon. 


EDGAR ALLER & CO. LIMITED. 
IMPERIAL STEEL WORKS:-— SHEFFIELD.9 
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EFFICIENCY 


ARED MOTORS 





\, H.P. UP TO IOH.P. 
--EARLY DELIVERY 


es 







nent 


Single Reduction __ Double Reduction 


se WRITE FOR FOLDER 5020/10 


ZLARGER SIZES SUPPLIED AT SHORT NOTICE 









PHONE: 6525! (15 LINES) GRAMS :— «CROFTERS BRADFORD" 
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The Mainstay of Production 

















Double Column 
Boring and Turning Mills 


Standard 
Production 


Model Turning Diam. 
ZK 180 69” 


ZK 210 79” 
ZK 250 94” 


Double Column 
Boring and Turning Mills 
for High Speed Cutting 
Model Turning¢Diam. 
ZK 160 65” 
ZK 200 79” 
ZK 250 98” 





a? o 


Double Column Boring and Turning Mills 
in all sizes for every purpose 


chiess 


AKTIENGESELLSCHAFT DUSSELDORF 














What sound level ? 


The sound level of Aerofoil fans is quoted in decibels. The other sound level data of assistance in fan selection are given in 


audibility of the fans can be assessed reliably by comparing the Aerofoil publication V.1089 and Data Sheet VW.101. 

sound level ratings with the background noise of the situation 

in question. With Woods fans guess-work based on tip-speed is - 

avoided. Details of typical background noise together with FANS 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 
AN ASSOCIATE COMPANY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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The first 30,000-kW set to be built in Great Britain 
for operation at 3,000-r.p.m. was installed in 1929 by 
The ENGLIsH ELECTRIC Company in the old West Ham 
Power Station, London. This set has generated more than 
2,000,000,000 units ; has been started up and shut down 


about 5,000 times and is still in continuous operation. 





ENGLISH ELECTRIC 


turbo-alternators 


Illustrated are two of the latest 30,000-kW sets, 


installed in the new West Ham Power Station of the 
British Electricity Authority, London Division. 

In generating stations the world over, ‘ ENGLISH 
ELEcTRIC’ turbo-alternator sets and ancillary equip- 


ment are proving their outstanding reliability. 





The ENGLISH ELECTRIC Company Limited 


QUEENS HOUSE, KINGSWAY, 


LONDON, W. 


Steam Turbine Division, Rugby 


Works: STAFFORD * PRESTON * 


RUGBY ° 


BRADFORD * 


LIVERPOOL 


C.. 


2 





1] 
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A 15,000 kVAr bank of BICC Capacitors 
comprising sixty 250 kV Ar single phase units 
connected for operation at 11°75 kV on the 
Shawinigan W ater & Power Company’ s system. 








Have you considered 
using CAPACITOR BANKS? 


If high prices and lengthy deliveries of 






an efficiency of not fess than 99°87%, require no 


generators, transformers and transmission equip- 
ment make power demands difficult to meet— 
make sure that you are not transmitting idle 
current. You can neutralize idle current and 
increase the capacity of your existing system to 
deliver useful power by installing shunt capacitor 
banks. But the capacitors must be as reliable 
and durable as the system’s other components. 

BICC Power Capacitors meet these 
requirements. They are guaranteed to have 


maintenance and will give years of trouble- 
free service.... They are real engineering 
jobs made from the highest quality materials. 
Yet they are not expensive. 

They can be connected in small banks at 
service points and secondary sub-stations, or in 
large banks at main sub-stations. Individual 
units are also available for connection at motor 
terminals and distribution boards. 

Further information is available in Publication No. 2787. 








BRITISH 
NORFOLK 





LIMITED 
W.c.2 


CALLENDER’S 
NORFOLK STREET, 


CABLES 
LONDON, 


INSULATED 
HOUSE, 
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UNIFORMITY 
No. 2 Soluble Quenching Oil 


No. 2 Soluble Quenching Oil provides 
uniform quenching speed throughout a 
wide temperature range. 


It remains uniform with continued use 
and is good to the last drop—even 
after years of use. 


No. 2 Soluble Quenching Oil out-lasts_ 
other quenching oils and is the most 
economical. 





Edgar 


aughan 





€ Co. Ltd. 
BIRMINGHAM 4. ENGLAND. 
Works at: 
BIRMINGHAM MANCHESTER 
SOUTHALL BRISTOL 


LIVERPOOL GLASGOW 
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General View of Abbey Works 
HE ABBEY WORKS, built adjacent to the existing Works, consists of a Melting 


Shop, 80” Continuous Hot Strip Mill, Three-Stand Cold Reduction Mill and 
ancillary plant. 


PRODUCTS OF THE COMPANY ARE :— 
Hot Rolled and Cold Reduced Sheets and Coils up to 72” sheared width in qualities for auto-bodies, 
vitreous enamelling, extra deep drawing, etc. - Galvanized Flat and Corrugated Sheets - Electrical Sheets 
for Dynamos and Transformers -»Blackplate - Hot and Cold Reduced Tinplate both hot dipped and 
electrolytically tinned - Plates 4” thick and upwards by up to 72” wide - Flange, Bullhead and Bridge 
Rails - Fishplates - Steel Railway Sleepers - Sections - Slabs - Basic Pig Iron - Coke and 
By-Products - Sized Limestone. 


. 








~ 





Export Sales Organisation for Mild Steel Flat Rolled Products 


RTSC EXPORTS LIMITED 
47 PARK STREET, LONDON, W.1I. 


THE STEEL COMPANY OF WALES LIMITED 
ABBEY WORKS - PORT TALBOT 
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f Hebburn 
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- ++ in ther fiftieth year on Tyneside 


wish all their friends a happy Christmas 


| and a Prosperous New Year. 
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GACO MLL OIL SEAL 


(British Patents 478136, 479743] 


The Scientifically Designed Oil Seal 
which is now the accepted standard for 
Rotary Shaft Oil Retention. Madeof GACO! 


a inh 

































































nn a Bey Sas ORIN a EE TNR Re BE LIE Pe Se les 


| Deep rim affords perfect Spring Retention. 


@ Large Face Angle brings Sealing Edge well 
below: spring. 


(B) Knife Edge Contact at Sealing Point. 


@ Sealing Point stiffened against local 
deformation by large included angle. 


® This section stiffened to prevent 
deformation under load. 


© Shaft angle gives adequate clearance. 
@%) Flexible Web. 


® Gaco Skin affords better fluid tight fit 
in housing. 


“HAIRLINE” LIP CONTACT! 


ie 





ANGUS OIL SEALS 


Fluid Sealing Engineers 


iA 


REGD. TRADE MAAK 





GEORGE ANGUS & C° Im 


OIL SEAL WORKS, 
NEWCASTLE upon TYNE, 6. 
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As manufacturers of Alloy Steels 
for High Duty, Firth Brown’s 
contribution to industry is world 
wide, whether it be steels for 
engineering shipbuilding, auto- 
mobile, aircraft, road and rail 
transport or for the most minute 
mechanisms of the precision 
engineering industries, The 
illustration shows Heavy For- 
gings for Land Boilers ‘manu- 
factured from Firth Brown Steels. 


LIST OF PRODUCTS 


Forgings—light and heavy, for special 
and general engineering. 


Forged Steel Drums and Pressure 
Vessels. 


Hardened Steel Rolls. 


Carbon and Alloy Steel Bars and Billets. 


Tyres and Rings. 


High Speed and Tool and Die Steels. 


Steel Castings. 
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1837-1951 
EXPERIENCE & DEVELOPMENT 


IN HIGHEST QUALITY STEELS 
OF ALL GRADES — 











THOS, FIRTH & JOHN BROWN LTD., SHEFFIELD 
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When you call in Mr. Therm to solve your fuel problems, 
you get more than just a very willing worker. You get one 
that is capable of self-adjustment and rigid control of fuel 


consumption. You can cheerfully set the controls and 






leave gas-heated equipment to get on with the job by itself, 


for as long as you like. There‘are‘other advantages too, 





of course: cleanliness, flexibility, rapid heating from cold 
and high efficiency. That is why Mr. Therm and his gas 






equipment are valued members of almost every industry’s 
productive staff. 











& 
4 
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Mr. Therm on a bicycle 
made for millions 


Gas, in its variety and ease of control, is a great help to B.S.A. 
Cycles Ltd., of Birmingham. Gas equipment takes care of car- 
burising, hardening and tempering ; brazing of the joints on 
frames and handlebars ; enamelling. And gas does a good job, 
too, in the making and finishing of many bicytle accessories. 





MAR. THERM BURNS TO.SERVE YOU te cas councit +1 Grosvenor PLACE - lami sel 
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SHIP STRUCTURAL CASTINGS 


RRB PA on. 

. ©8 © PR #4 ae ee 
2 7. 
a «6 


S.S. “‘ Tasmania Star ’’ 
(Blue Star Line Ltd.) 
built by Cammell Laird 
& Co. Ltd. 


More than half a century’s experience has earned for The 
Darlington Forge a world wide reputation for ships’ struc- 
tural castings of first class quality. 


Continued development and plant modernisation enables 
us to keep pace with the exacting demands of ship 


designers. 


THE DARLINGTON FORGE 


DARLINGTON 





Power without bulk! 

This is the Hammer 
for tough jobs such as cutting 
away, drilling up to 3° diameter 
holes in concrete, brick and 
similar materials. 
At its weight (just under 22 Ibs.) 
the Kango model ‘E’ is the most 
powerful Electric Hammer in 
the world! 
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Designed for a wide 

range of applications in 
the medium field of work, the 
Kango model ‘F’ is the ideal 
general purpose Electric Ham- 
mer. It is specially suitable for 
bush hammering, vibrating, 
tamping, hacking and drilling 
holes from % to 4" diameter. 
It weighs 174 a 
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The Kango model ‘¢ 
Hammer weighs only 
14 Ibs. and is the perfeg 
Hammer for all classes of over. 
head work where a heavier 
model might be too cur ber. 


some. Amongst its other 


applications it is particularly 
useful for chase cutting, brick 
raking and many types of scaling 


De 


A range of 3 all- -purose Electric Hammers — 
for service everywhere! 








The Kango Portable Gen- 

erating set is designed 

specially by Auto Diesels 
Ltd.,Uxbridge, Middlesex, for use with 
Kango Hammers on outside sites and 
locations where mains electricity is not 
available. It is of rugged construction 
and is fully protected against weather. 
It can be carried easily by two men, 
or can be supplied with pneumatic, or 
solid tyred wheels, or mobile tracks. It 
is economical in price and provides 
sufficient power to operate two Kango 


Hammers at one time. 















































The Kango Portable Generating Set-— Supplied only by Kango Electric Hammers Ltd., or their distributors 


KANGO Electric Hommers ltd 


MORDEN FACTORY ESTATE, LOMBARD ROAD, LONDON, S.W.19. * TELEPHONE: LIBERTY 4253-5 


Midlands Sales & Service Depot: | King Edward’s Rd., Birmingham, |. Tel.: Midland 7 - « Agents throughout the United Kingdom 


L1669¢ 
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BLACKHEART & PEARLITIC 
MALLEABLE IRON AND 
HIGH DUTY GREY IRON 


lel ‘G’ 
> Only 
rfect 


‘Over. 
ie MACHINE MOULDING 
aber. REPETITION CASTINGS 


Other 
W larly 
Drick 
caling 






The 


BROCKMOOR 
FOUNDRY co. it. 


BRIERLEY HILL, STAFFS. 
TELEPHONE: BRIE. HILL 7026-7436 





ICROSSLEY- 
| 7 -PREMIER 












































SLOW SPEED 


OIL ENGINES 
FOR 


POWER 
GENERATION 























CROSSIEY-PREMIER ENGINES LTD. SANDIACRE Nr. NOTTINGHAM 


LONDON OFFICE: LANGHAM HOUSE. 308 REGENT STREET. W.! 


2 a 
fansst® 























For time and motion study, 
contech, soviieiiin aida sak ae.» 
host of other occasions, a Watch 
can give invaluable aid, but it must be 
accurate to a fine degree. 

Stop Watches can be supplied in several 
prs Aa cad ties calibrated 







Lo 
CAMERER CUSS 


Makers of Good Clacks & Watches since 1788 
Timing Division 
NEW OXFORD ST., LONDON, W.C.I 
Also 91 Kingsway, W.C.2 

















THE ORIGINAL WATER MIXED | 
Grind un 


%& WORLD WIDE SALES 
Send for particulars 
WILCOT (PARENT) CO., LTD. 

re) FISHPONDS, BRISTOL. 
























WIRE ROPE Cor? 
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GRAFTON PRESSED STEEL TANKS 


FOR STEAM 
AND ELECTRIC 


CRANES 


ESTABLISHED 1880 


BRAITHWAITE & CO 


ENGINEERS LTD 
RAILWAY SIDINGS 


Schemes designed and estimated free 
Steel Rails, All Sections 
Points and Crossings 
EDWARD SISTERSON LIMITED| London Office: Telephone: WHItehall 3993 


____ Eb @Yen) | DORLAND HOUSE REGENT STREET LONDON S.W.1 


Bridges * Wharves + Buildings * Screwecrete Foundations ‘ Pressed Steel Tanks 


CUTTING OFF 


| oe F HIGH REpytt 
Q sae P 


SHEARS 
BAR SHEARS MACHINE TOOLS OF EVERY DESCRIPTION 


BRITISH © AMERICAN gibt ey 


TUBE MAKING 


AUTOMATIC TUBE 
BENDING MACHINE 


MACHINERY ) supplied by-THE COMPLETE MACHINE TOOLS AND SMALL TOOLS SUPPLY ORGAN/SATION 


BURTON, GRIFFITHS & CO. LTD 


OLDBURY, BIRMINGHAM a __ ig 
a ee a ie 


BROOKES (OLDBURY) LIMITED 
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to do the job 


Whatever the situation G.E.C. 
Propeller Fans have a world- 
wide reputation for efficient 
performance and dependable 







@ Air Displacement Figures comply 
with B.S.848/1939. 

@ Motors have been designed specifically 
for fan duties. 

@ Reliability. The fan motors are very 
liberally rated and the fans are robustly 
built for long life. 

@ Quietness. The motors, the impellers 
and the method of mounting (see illus- 
tration) have been designed to obtain 
quietness of operation. 

@ Condensers of single-phase fans are 
neatly housed within the motor body. 

@ Pressed Steel Mounting Rings are 
employed to provide sufficient flexibility 
to prevent the possibility of fracture 
when bolted to rough surfaces. 


@ Resilient Suspension (British Patent No. 494973) 
contributes to quiet operation by isolating the fan 
from the fixing surface and thereby minimising the 
transmission of any noise or vibration. 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 

























— pra 
STEEL FRAMED BUILDINGS 


AND ALL TYPES OF FENCING 
FOR HOME & OVERSEAS 





“QUICKER” 
STERILIZED DUSTERS 









‘THISTLE 


TEMF A 


J, W. HANNAY « 0" Li 








AGRICULTURAL 
INDUSTRIAL 





GRINDS 
EVERYTHING 
GRINDABLE 


























Telegrams: “Cockburn, Glasgow” 
Telephone: Govan 2381/2 (i lines) 


COCKBURNS LIMITED 


CARDONALD — GLASGOW 
ESTABLISHED 1862 


“ The World Renowned Steam Valve Specialists” 


PATENT FEED CHECK VALVE 
IMPROVED PATENT SCREW DOWN 
HIGH-LIFT NON-RETURN TYPE 
SAFETY VALVE Sis 
ee NON-HAMMERING ANTI-FOULING 


Lever for tion eliminates low 
gear for opera’ 


eee ee ee Are 
Ordinary Safety Vaive. efficiency of spur gear type. 


—— Full particulars on application —— 
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HEAD WRIGHTSON PROCESSES SPECIAL PRODUCTS 
DIVISION offers design, erection and maintenance services on 
Fluor Counterflo Cooling Towers, and other special products 
of the Fluor Corporation Limited. 











TOWER 





DESIGN DATA. When requesting quotations and recom. 
mendations on Counterflo Cooling Towers, the following 
information should be given: 1. Gallons per minute of water tobe 
circulated in tower. 2. Inlet temperature to tower. g. Outlet 
temperature from tower. 4. Wet bulb temperature occurring 
during periods of peak load.- 5. Description of site as to whether 
it is clear or partially obstructed, size of area available for new 
tower as well as for possible expansion etc. 


3-Cell Counterflo Cooling Tower, riew of fan decks ; nou 
2-speed fan motors mounted in easily accessible position outside 
fan stacks. 





( 





Efficient water cooling combined with flexibility 


PREFABRICATION. Extensions to ECONOMIC SITING. Counterflo units LESS MAKE-UP WATER. Loss of 


existing Counterflo Cooling Towers can be can be sited at the point where cooling water water due to entrainment or “ carry- 
rapidly erected. It is ummecessary to is required. Thus considerable savings can over” is guaranteed to be lower than 
budget now for future cooling water be made in pipework costs. Counterflo 0.2% of water in circulation, showing 
requirements. Demands for precise water towers may be adapted to all requirements considerable saving in make-up water 
quantities and required final water temper- where ground space is limited. Multi-cells costs and the elimination of spray 
atures can be accommodated in one of the allow partial shut down when required. nuisance. 


Counterflo models. e 
sosr toes amie sntia ve BCAA Wrightson Processes Lid 


established that in addition to léw capital 
cost, the annual cost of owning 
‘Counterflo’ Towers shows distinct 
economic advantages. Low capital cost is 
partly due to short erection time. 








TEESDALE HOUSE, 24-26, BALTIC STREET, LONDON, 6&.C.1. Clerkenwell 2656-7-8 
in association with 
The Fluor Corporation Ltd., Los Angeles 22, New York, Chicago, Boston, etc., U.S.A 
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A new range of fittings 
for fluorescent lamps 


_ This entirely new range of Metrovick fluorescent : 

_ fittings is based on a standard channel with A complete ie 
' interchangeable reflectors. (Closed-end metal trough) 
"Different styles of reflectors are readily attached 
to the channel and for stocking and transport f eS < 
| they.can be nested together and easily stacked. a ea 
'» No live parts are exposed when the reflectors : : 



























or enclosures are removed for cleaning. 
| All the fittings are constructed of sheet 
> steel, bonderised and stove enamelled. They 
> are complete with lampholders and wiring 
’ and unless it is stated otherwise they are supplied 

- complete with auxiliary gear either for switch start or 
instant start as required. 






| 








£ 
% 


Easily stocked 
Easily erected 






Easily maintained 







Send for leaflet 4121/21-2 


. Fixing slots for close ceiling mounting. * 
. Bin. conduit knockout for conduit or chain suspension. 

. B.S. conduit box entry. 

. Backplate. 

. Bracket for securing channel to backplate. 

. MR} Choke. 

. Starter switch and socket. 

. Terminal block and earthing terminal. 

. Capacitor. 

10. Gear tray. 

<q 11. 2 in. conduit knockout for end entry. 

ing ; 12. Screws for attaching endplates. 


iter Exploded view of Basic Channel 13. 2 in. conduit hole-to terminate end entry. 
fay 14. Starter hole. 


a] Fitti 15. Flicker shield. 
for Metrovick Fluorescent Fittings Se oy pe 


17. Captive screw for channel fixing. 
¢ 18. Stud for fixing gear tray. 


METROVICK 


8 METROPOLITAN-VICKERS ELECTRICAL COMPANY LTD., ST. PAUL’S CORNER, 
1-3 ST. PAUL’S CHURCHYARD, LONDON, E.C.4. 
Member of the A.E.1. group of campanies 


MON DU AWD = 












* Here 1s one of the Road- 
Marshalls that wears the 
green livery of the Lancashire 
County Council. It is shown 
at work on surface dressing 
operations on a county road 


between Preston and Eccleston. 


Photograph by courtesy of 
James Drake, Esq., 
B.Sc., A.M.I.C.E., M.I. Mun. E., 
County Surveyor and Bridgemaster. 
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Why 37 British Counties use Road-Marshalls 


BECAUSE Road-Marshalls are economical to run, easy to maintain, and 
have exceptionally long‘ lives: because trouble-free electric starting is standard 
equipment: because tough, instantly reversible transmission prevents ‘dwell’: 
because a complete range of extras (including fluidrive and power steering) 
can be fitted. These are some of the reasons why 37 British Counties have 
selected Road-Marshalls. 


The Road-Marshall Range, the most modern in production in Britain, 
offers you a choice of three-wheel variable weight rollers in sizes from 7 to 
14 tons, plus a new 5} to 8 ton Tandem Roller designed especially for finer 
top surfacing. If you would like literature, you have only to drop us a line. 


Marshall Sons & Co. Ltd., Britannia Works, Gainsborough, Lincs. 
Telephone: Gainsborough 2301. 


ROAD- MARSHALL DIESEL ROAD ROLLERS 


PRODUCTS THE MARSHALL ORGANISATION 


Dee. 
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JOSHUA BIGWOOD & SON LIMITED * WOLVERHAMPTON. ENGLAND 
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STAINLESS = ano 
HEAT-RESISTING STEELS 
FOR ALL PURPOSES 





Pimenm - VICKERS STAINLESS STEEISD £70., “SWEFFIELS 


Telephone No. : Sheffield 420513 
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Just as the filtration of the air which the workers 
breathe safeguards their health, so does the filtration 
of the air consumed by machines provide a valuable 


' Imsurance against breakdown and‘ needless depreci- 
ation. 


too—rigid adherence to the stated servicing periods 
and the replacement of elements when necessary 
ensures that the unrivalled efficiency of VOKES 
filters is maintained. Full 
VOKES range for all 


air conditioning appli- 


In thirty years of constant development 
nothing has been found to improve upon the basic 


principles of VOKES filtration, and today the degree 


details of the 


of protection afforded to man and machine by 


cations will gladly be 
supplied on request. 


VOKES | 


GUILDFORD, SURREY. London Office : 


VOKES filtration remains unsurpassed. Remember 


VOKES LTD. Head Office: 


40 Broadway, Westminster, S.W.1. 
VOKES (CANADA) LTD., 


Toronto. Represented Throughout the World VOKES AUSTRALIA PTY., LTD., Sydney 


A WORLD-WIDE FILTRATION SERVICE AT THE COMMAND OF INDUSTRY 














DESIRON 


Patent 
SPLIT 
PULLEYS 


in a variety of interchangeable 
\ pulley and bush sizes, can be fitted 
to shafts of different diameter by 
simply changing the bush. 


ho pit shagts ” varying $130 





G 


MACHINE CUT GEARS 


CHANGE WHEELS 
SPUR GEARS. standard patterns for all sizes 









AND STANDS 
All sizes, 14 d.p to 4 d.p. 
Accurately Cut by New Process 
Very Low Prices. Ask for Lists 
oval or+section arm to 9ft. dia. 

MITRES AND BEVELS. To 9k. dia. 

PAPER AND RAWHIDE PINIONS. 

SKEW AND WORM GEARS. 


CLEAN CASTINGS. Spur Gear Blanks 

from any of the above patterns. Balance Wheels 
THE NEW TURNERS’ AND 
; FITTERS’ , 

By THOMAS GREENWOOD - 3/9 

General Machine Castings made to customers’ Patterns 

ton Pdes i Pu Boring, Turning, Screwcutting 

Send your Enquiries— 


Greenwood’s Standard Gear Cutting Co. 
NEW BOND STREET, HALIFAX. Ltd. 
Telephone: Halifax 5217/8 Telegrams: “Gears.” 





CRAVEN BROTHERS 
CRANE DIVISION LTD LOUGHBOROUGH 
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KEYS and chairscrews, fishplates and so on must 
eventually come to the end of their useful life —but it is false 
economy to wait until a costly breakdown draws attention 
to the inevitability of this fact. 


WARDS can supply :— 


CHAIRS, CHAIRSPIKES, CHECK 
CHAIRS, CONCRETE and 
TIMBER SLEEPERS, CROSSING 
TIMBERS, DISTANCE BLOCKS, 
DOGSPIKES, FELT PADS, 
FERRULES, FISHBOLTS, FISH 
PLATES, KEYS, LEVER BOXES 
and RODS, RAGBOLTS, F.B. and 
B.H. RAILS, SLEEPER BOLTS, 
SOLE PLATES, TIE RODS, TRE- 
NAILS and COMPLETE TURN- 
OUTS or replacement parts. 


THO: W. WARD LID 


ALIBEZEON WORERS - SEH EEE RE & ED 


TELEPHONE: 26311 (20 Lines ° TELEGRAMS FORWARD SHEFFIELD 


The wisest course is to make inspection and replace- 
ment a routine task, and always hold a full range of WARD 
tools and spares to tackle the work of replacement regularly 
as each item needs attention. 


One thing is certain: regular maintenance and track 
overhaul is an expense which pays for itself in trouble-free 
operation and freedom from breakdown. 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -WC 











ARISTO 
SLIDE RULES 


for everlasting 
accuracy 


RIEFLER 


INSTRUMENTS 
OF QUALITY 














We stock everuthing for the 
ISIS DRAWING OFFICE 


DRAWING Tracing C\ oths and Pape Ys 
TABLES Drawing and Detail Papers 

are in complete Printed Drawing Sheets 

balance and can Sauared Paper rs and Pads, Photostat Prints etc. 


ee J.W. SMITH 


to height and 
MODERN DRAWI OFFICE EQUIPMENT 


inclination with- 
36 & lstd QUEENS ROAD, COVENTRY 


out effort. 
lelephc 62058/9 Tele grams ISIS Coventry 


























Fitted with draft- 
ing machine or 
parallel motion 
straight edge. 
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J. H. CARRUTHERS & CO LTD - 








HOIST CONTROLLER INCORPORATING MICROsen 








MICROsen UNITS CAN BE FITTED TO 
THE MAJORITY OF EXISTING A.C. CRANES 
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MICROsen EFFICIENCY 


The MICROsen Unit enables the equivalent of D.C, 
Speed Torque characteristics to be obtained from 
A.C. cranes. The effectiveness of the unit is un- 
impaired by variations in load and speed through a 
very wide range of operation and permits a delicacy 
and accuracy of contro! not previously achieved by 
Creeping Speed Systems. 


SIMPLICITY OF INSTALLATION 
AND MAINTENANCE 


The MICROsen Wnit consists basically of a station- 
ary D.C. field system and a high torque squirrel cage 
rotor which is usually coupled direct to the tail shaft 
of the hoist motor. It is entirely self-contained and 
can be fitted with only a minor alteration to the 
existing wiring. Since the field system is stationary 
and the rotor has no electrical connections, there 
are no moving electrical parts requiring main- 
tenance. MICROsen, therefore, will operate satis- 
factorily in normal conditions of crane maintenance 
and needs no additional care. 


MICROsen ADAPTABILITY 


Every MICROsen Unit is individually tailored to its 
purpose and to the specific site conditions in which 
it will work. A variety of characteristics for 
varying purposes can be obtained. MICROsen 
is available for Cross Traverse and Long Travel 
directions, if required. 


RANES 


THE MICROsen UNIT FITTED TO THE HOIST CONTROL 


MICROsen 


is the registered 


A NEW CREEPING 
SPEED CONTROL 
FOR A.C. 


MICROsen, a small, compact 
unit, gives progressive speed 
variation from 100% to 10% of full 
speed in stages on hoist and lower, 
cross or long travel motions. It 
is essentially simple, requires 
no maintenance, and is low in 
both initial and operating costs. 


name of 








SIMPLICITY OF OPERATION 


The operator of an overhead crane fitted 
with MICROsen Control has no additional 
controls, levers or brakes to contend with. 
Both Creeping and Full Speeds on any load 
are obtained through a single standard type 
drum or master-controliler. 


MICROsen ECONOMY 


Unlike many of the Creeping Speed systems 
now on the market, MICROsen is low in 
initial cost and, depending on the type of 
installation required, necessitates only a 
comparatively small extra charge. in use 
the additional current consumed is negligibie 
even when minimum Creeping Speeds are 
in operation, e.g., 10 ton Crane—-I°5 Amps. 


BRAKE AND SAFETY RELAY 


A simple D.C. electro-magnetic brake is used 
with the equipment and is supplied from the 
rectifier which feeds the MICROsen field 
system. A safety relay is incorporated with 
this brake, thus avoiding any possibility of 
“run-away”’ in the event of electrical or unit 
failure. 
%* (Patents pending) 


MICROsen... MICROSENSITIVE A.C. CRANE CONTROL BY... 





GLASGOW $2 + SCOTLAND 


LONDON OFFICE * 4BFORD HOUSE * WILTON ROAD - 


VICTORIA 


47 


LONDON SW1 
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TURBINE PUMPS 


HIGH PRESSURE 
| PUMPING 


Multi-stage Ring Turbin 
Pumps are available in a rang 
of sizes with capacities w 
to 3000 gallons per min. and 
heads up to 1200 feet for ajj 
medium and high pressure 
duties. 
MINE DRAINAGE 

BOOSTING . WATER SUPPLy 


FIRE FIGHTING . IRRIGATION 
HYDRAULIC SERVICE, ETC., ETc. 


Dec. 











Drysdale make : 4 
CENTRIFUGAL AND ROTARY PUMPS FOR 
ALL LAND AND MARINE SERVICES 


SCH M ALTZ ROTARY SURFACE GRINDERS 


( ) @ TYPE APR 


These machines with horizontal spindle 
and rotary table are especially suitable 
for the production grinding of rings, 
discs, plates, etc. Hydraulic drive to 
spindle traverse. Stepless variation of 














table speed. 
CAPACITY 

Dia. of Max. grinding Dia. of 
Model table height wheel 
APR400 15in. 4in. 12in. 
APRS500 19$in. fin. 12in. 
APR600 23$in. 6in. 13zin. 
APR700 27 pin. 6in. 132in. 







The SCHMALTZ range also includes: 

Hydraulic Plain Cylindrical Grinders, Roll 
Grinders, Vertical Spindle and Plano Type 
Surface Grinders and Grinders for repair and 
maintenance of Motor Car & Locomotive parts. 











GOOD DELIVERIES FOR ALL SIZES 
SOAG MACHINE TOOLS LTD., JUXON STREET, LAMBETH, s<.! 
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Hudson 


Tipping 








Wagons 


THE ENGINEER 


more work -in the 


same time - with 
I ssaaneieal 


less labour 





WORKS 





AT 


LEEDS, 


CALCUTTA, 





DURBAN 


AND 





LIGHT RAILWAY MATERIAL 





The illustration shows the Hudson 
Automatic Tip Wagon, 300 c.ft. capacity. 
Tipping Wagons made in all sizes from 10 


to 400 c.ft., to meet customers’ conditions. 


ROBERT HUDSON LID. 


SPECIALISTS IN ALL TYPES OF LIGHT RAILWAY EQUIPMENT 
INCLUDING TURNTABLES, CROSSINGS, POINTS AND TRACK, 


Raletrux House, Meadow Lane, Leeds 
Telephone 20004 

London Office, 21, Tothill Street, S.W.1. 
Telephone : WHitehall 7127 

Telegrams : Raletrux (all offices) 


BENONI, Nr. JOHANNESBURG 
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LANCASTER & TONGE LTD. 
PENDLETON, MANCHESTER ,ENGLAND. 


Telephone: Telearames 


CONTINUOUS | 
FLOW 
STEAM 


TRAP PENdieton 1484/5/6 PISTONS" Manchester 
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There is little fear of burning your bridges in this case — for these 
Tufnol housings, built to hold copper segments making electrical 
contacts, combine impressive strength with the highest electrical 
insulation. This particular installation is in use on large excavators 
engaged on outcrop workings of coal and iron ore : but Tufnol is 
serving in countless other ways throughout the Nation’s industries in 
their drive to maintain and increase the export trade. For Tufnol holds 
a unique balance between the properties of metal and hardwood, with 
none of the defects of either. Among other virtues, it resists chemical 
action, possesses high compressive, shear, and tensile strengths, with- 
stands moisture and corro- 
sion, is light in weight, and 
can be quickly and accur- 
| ately machined by the 
usual methods. Available in 
standard sheets, tubes, rods, 
bars, angles and channels, 
it can also be supplied in 
"| specially moulded shapes. 
i Industry still has count- 
less gaps which Tufnol, 
with its unlimited possibil- 
ities, will be able to fill. 

















A Tufnol slipper pad for the universal coupling of 
2 rolling mill drive. 











PERRY 





LTD 





TUFNOL 
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ONLY AN 
ABRIDGED VERSION 


of Tufnol’s remarkable properties is recorded 

here. The full story of Tufnol is revealed in 

literature which we shall be happy to send ‘you. 

Let us know where your particular interests lie. If you 

have a NEW use for Tufnol, our Technical Staff will be glad to 
co-operate on it with you. Why not write TO-DAY? 









REGISTERED TRADE MARK 


BIRMINGHAM ° 228 


: 25! 
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200 amp. _ single-operator 
welding plant powered by 
Ford Ten industrial engine. 
Available either as a station- 
ary or mobile unit on various 
types of undergear. Fitted 
with Automatic Idling pro- 
viding tick-over of 500 r.p.m. 


AUTOMATIC IDLING 


When you buy a Petbow welding plant you do so in 
the certain knowledge that the fuel saving inherent in 


the use of the Idling Device will have given you the 


machine FOR NOTHING in little over a year. No other 


welding plant provides so great a measure of economy. 


PETBOW 


LIMITED 


SANDWICH - KENT 
ONE OF THE WORLD’S LARGEST MANUFACTURERS OF ENGINE-DRIVEN POWER PLANT . 
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TS ENGINEERING CENTRE 


Britain’s Permanent Engineering Exhibition 
351 SAUCHIEHALL STREET, GLASGOW, C.2. TELEPHONE: DOUGLAS 6306 


THE ENGINEERING CENTRE LTD. eee 
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Every SHGSIF bearing is designed for long life and high performance. . Follow the advice 


Re (oH given below and make sure the fit is correct. It will help you to get the best from your | 


BALL & ROLLER BEARINGS 














Choose the Correct Fit 


If the shaft rotates, the inner ring of 
the bearing should have a tight fit on 
the shaft. 


If the housing rotates and the shaft 
is stationary, the outer ring of the 
bearing should have a tight fit in 
the housing. 


Do not use the bearing as a gauge 
—wuse a4 micrometer or a snap gauge 
when turning, and a plug gauge or 
other precision instrument when 


boring. 


More precise information on this subject together with suitable machining limits for shafts 
and housings are given in the S&F General Catalogue. 


THE SKEFKO BALL BEARING CO., LTD., LUTON 


Reprints of this Advertisement are available upon request. Ask for a copy of Advertisement No. G21. 
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Regd. Trade Mark 















etal-element filters 





The Purolator filter has filter 
spaces which are precision-made by a 
patented process, 


The completed element is made from 
specially formed wire and is therefore 
of great mechanical strength : it is 

rmanent and being smooth, is pro- 
vided with a cleaning blade operated 
byan external handle, without in any 
way disturbing the filter or its pipe- 
connections. 


The construction is highly efficient, 
non-choking, and gives perfect edge 
filtration. The standard elements are 
made in brass, but other metals such 
as Monel metal or stainless steel can 
be used in quantity production, for 
fuel oil, lubricating oil, water circu- 
lation systems or other purposes. 
Compact and light in weight. 
Permanent and ‘Cleanable’. 
AUTOMOTIVE PRODUCTS 
COMPANY LIMITED 

| J LEAMINGTON SPA. 


PROVIDES 
THE BEST 
HARD-WEARING 
SURFACE 








AND IS THE MOST: 
ECONOMICAL 


Geventar DONCASTER 


39 VICTORIA ST., LONDON, S.W.1. Abbey 5726 


Exaggerated view of 
part of filter element. 


FULLY PATENTED. 


55 








SPECIAL 
MACHINES 
DESIGNED 
& MADE TO ORDER 
* 

We are specialists in 
EXPERIMENTAL 
WORK 
* 


MACHINING 
FOR THE TRADE 


























GEORGE WAILES 


& CO., LTD. 
Engineers, Millwrights & Tool Merchants 
382-8 EUSTON RD - LONDON N.W.1 
Telephone EUSton 3176 


Established 
1855 

















STRUCTURAL STEELWORK | 
ERECTIONS 


















































“ON EVERY FLOOR 








YOU'LL FIND THE 








OFFICE PARTITIONS 
AND FURNITURE 


HIGH 
PRIORITY 
FOR 
EXPORT 
















































ARE STEEL ... 


BY 
Sankey-Sheldon 


OF COURSE” 

















Sankey-Sheldon Limited, 46 Cannon St., London, E.C.4 
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trong... 


Pressure proofed by patented process 
and tested at every stage. Only proven 
leads go into Venus Drawing Pencils 


SMOOTH... 


A patented colloidal process removes 
all. grit and impurities—they must 
be smooth 


CCURATE... 


Accurate through and. through—graded 
and tested by experts, Venus Drawing 
Pencils make the right mark every time 


mae reve wit MENUS 
Perfect PENCILS 


PENCIL CO.. LIMITED. LOWER CLAPTON ROAD. LONDON, €E.5 



















THE VENUS 











TYPE 


PONAOLLYS AIK COMPRESSOR 


FOR ALL TYPES OF 
WINDING WIRES 












Backed by 50 years’ manufacturing experi- 
ence, Connollys’ range of winding wires are 




















unsurpassed - i a il 
Whether the insulation consists namel, ; ‘cal, ti a , 
Coleen, Silk or Rayon, strict ene — ae air rene ene of ur age nge ~—< , ye supply 
e of manufacture—plus a igi developed for use UP ‘ > ressure. 
gon tg ery of experience—ensures uni- with the canes’ Sanita hase Available in all sins, rom sal 
formity of quality of the highest on enatic Suerte Reactes, Sad Sees ee aati, EE ae 
Send for free leaflets describing these . liable in service for any application engine-driv 





enamelied wire in the world. 


CONNOLLYS (BLACKLEY) LTD. F HUGHES & LANCASTER LTD. 
Mancheste: 


ACREFAIR ENGINEERING WORKS 
WREXHAM DENBIGHSHIRE 
LONDON OFFICE: 20, ASHLEY PLACE, VICTORIA S.W.1 











r9. CHEetham — 
London, Quinton, 
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Trusz to specification (LM6) and our oft-quoted 
statements that no precision-pressure die cast job is too 
big for us—or too small—we reproduce here this Spray 
Gun, serving to show another very good example of the 
work of John Ireland (Wolverhampton) Ltd. The Gun 
was pressure cast in Aluminium Alloy. . Write to us 
and see what we can do for you. 





























Telephone : 





SOCKET SCREWS 





IN STOCK 


e 2,000,000 


FEET OF HIGH GRADE 


BAN DSAW FOR 
CUTTING STEEL 








YZ e ORDER NOWe 


GEORGE Hi. SLEXANDER 
MACHINERY L 


82-84 Coleshill St., sinbanectiant 4 
"Phone: Aston Cross 3264 ‘Grams: “Viking, Birmingham’ 





























JOHN IRELAND 


(WOLVERHAMPTON) 





Bilston Street, Sa 



































Electrical Resistance Wires 


NICKEL CHROME (80/20 & 65/15) HECNUM (55 Copper, 45 
| Nickel) NICKEL SILVER (All grades) COPPER NICKEL (90/10 
/ & 70/30) COPPER NICKEL (Regent 80/20) PURE NICKEL 


‘ferry’s have always been a step ahead in the 








RODS, HEAVY & FINE WIRES and TAPES 


ARTHUR E. HECKFORD LTD. 
Frederick St. & Regent St., BIRMINGHAM, | 



































Westminster Hall was begun by 
William Rufus in 1097. Three 
centuries later it was rebuilt 
by Richard II who also added 
the magnificent roof, made 
entirely from the timber of 
British oaks which are believed 
to have been planted not 

later than the sixth century. 


design and production of springs and presswork. 
With nearly a century of experience behind them 
they are now the recognised leaders in this import- 
ant field of engineering. Terry’s research goes on, 
tackling fresh problems as they arise. It is at your 


service whenever you may require advice. 


Step by step TERRY'S have pioneered the development of 
“A SPRINGS & PRESSWORK 


@17 HERBERT. TERRY & SONS LIMITED, REDDITCH, ENGLAND 
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a> MAKING RUBBER SERVE INDUSTRY 


Peal 


wear and corrosive attack ; great 
vibration-absorption ; and a tre- 
mendous lease of life—even under 
severe climatic exposure. Our resi- 


Throughout industry those twin 
menaces—Corrosion and Abrasion 
—are always on their mettle to 
slow down and stop production. 
Fortunately they make no impres- 
sion on Linatex; and out they go 
when this uncompromising natural 
product takes over. Ninety-five 
per cent. pure rubber, Linatex 


dent engineer in your district will be 
pleased to tell you even more about 
Linatex—with special reference to 
your own problems. 


does magnificent work in Boiler 
Feed and Ash Disposal Plant as a 
lining for chutes, hoppers, con- 
veyors, and pulley coverings. For 
Linatex is tough! Tough with a 
resilience equal to three or four 


i : i Linatex does an especially good job on Feed Chutes—one 
times that of other rubber; with eens enn. 
Awkward installations can be lined on site. Linatex is 
95°, pure natural rubber. Retains permanently the 
natural cell-structure of the living rubber. 
tirely without heat or mastication. With: 
temperature extremes of —60°C to + 66°C. Can be 
permenently cemented to itself and other surfaces. 





a phenomenal resistance to abrasive 


In Boiler Feed 
and Ash Disposal Plant... 


will banish the 


problems of 
‘Abrasion and 


WILKINSON RUBBER LINATEX LTD., Frimiey Road, Camberley, Surrey. Te!. Camberiey 1595 

Also in Canada, Australia, South Africa, India, U.S.A., Belgium, Holland, Portugal, Scandinavia, Malaya, etc 
Makers of Linetex, The Linatex. Boll Mill, Linatex tank’ and. pipe linings, The Linatex Pump, 

The Linatex Safety Valve-and..Flexatex Hose. Ly 





-! Export Sales Dept. - “ 


POWER 


The ‘‘Sentinel’’ Industrial Power Unit is compact, 
self-contained and portable. Suitable for transverse 
belt-driven load auxiliaries, or for direct-mounted 
auxiliaries such as generators, pumps, or compressors 
with clutch mechanism, or alternatively for similar 
direct-driven auxiliaries mounted on the subframe. 


The unit illustrated incorporates the ‘‘Sentinel’’ 
4SRH2/A horizontal diesel engine, having continuous 
N.T.P. rating of 65 B.H.P. at 1,500 R.P.M. 


Also offered with six-cylinder’ horizontal engine 
having a rated output of 97.B.H.P. at 1,500 R.P.M. 


Always available for immediate service 


VARIABLE 
SPEED UNIT 





SENTINEL (SHREWSBURY) LIMITED, SHREWSBURY 


Telegrams : Sentnoll, Shrewsbury 
VICTORIA’ STATION HOUSE, LONDON, 


Telephone: Shrewsbury 2011. 
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let us handle your PLATE WORK 






Danks of Netherton undertake the design, 
fabrication and erection of heavy steel plate work 
including chimneys, pressure vessels, storage 
tanks, gas mains, coal bunkers and chemical plant. 





DANKS OF NETHERTON LTD. 


Boilermakers & Engineers since 1840. 





NETHERTON, DUDLEY, WORCS. ’Phone; CRADLEY HEATH 6217. London Office : Bank Chambers, 329, High Holborn, W.C.1. "Phone: HOLborn 2065 





M-W.72 





~~ 


| Nonferrous Mloys§ 
Bearing Metals 
of Repute 






. SO say all the Production and Main- 
tenance Engineers who have already 
received our comprehensive Technical 
Brochure. 


So great has been the world demand for 
this Brochure that only a few copies of the 
first edition remain. 


PHOSPHOR 


COMP MED 


SOTOBEIAHED 1874 





A new enlarged edition is in print and if 
our limited supply of existing brochures is 
exhausted before we receive your appli- 
cation, a record of your name and address 
will be made and a copy of the second 
edition sent you as soon as received from 
the Printers. 









We also specialise in Centrifugal Castings 
and Acid Resisting Alloys, including Monel. 


THE PHOSPHOR BRONZE CO, LID 


BRADFORD STREET BIRMINGHAM 5 


Y 





- _ ‘*4 
? 
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With 
ALUMINIUM 
LADDERS, 
STEPS, 
TRESTLES, etc. 
There is a : 
“LYTE” LADDER /f 
For every Purpose /f 


es eS 
LADDERS ) 


‘Send for List RefJFi 


453 pages 














VERTICAL 


Cross - Tube 











HEATING 
DESIGN and 
PRACTICE 


By Robert H. Emerick, Consult- 
ing Mechanical Engineer and 
Member of The American Society . 
of Mechanical Engineers. 


This book fully covers the design, 
application and control of radiant 
heating and baseboard units, the 


= “ai ait 
BREITS PATENT LIFTER | ce 


OLESHILL WORKS 


9x6 68/- 


VER 


” 


¥. W. % 
ENGINEERS COLCHESTER 


conlne Sereens 
Vacorm & water Wren Esatings 2 | 




















filters. Methods for selection of 
BOILERS heat pump, fireplaces, fans and 
— correct heating systems are pre- S 4s R AY, c N 
C.L Circular sented together with a wealth of 
Firebars working facts on how to prepare M AC H IN E ele LS 
ay specifications. : Pepa . 
Loughborough. 
pone OBTAINABLE FROM ALL BOOKSELLERS THE 
SE NEWBURY 
WALTER W. COLTMAN McGRAW-HILL PUBLISHING COMPANY LTD. DIES EL Corrs 
& CO. LTD., ALDWYCH HOUSE LONDON, W.C.2 NEWBURY—ENGLAND 
CENTRAL BOILER WORKS, MARINE & INDUSTRIAL 
LOUGHBOROUGH. DIESEL ENGINES UPTO 1200 H.P. 
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PERFECT DYE-LINES 
direct from your 


TURQUOISE Pencil tracings 





MW 
y, 


WZ 





J 


May we send you a specimen print and free 
TURQUOISE pencil in any one grade you wish? 


“CHEMI = SEALED” 


TURQUOISE 


THE DRAUGHTSMEN’S PENCIL 







EAGLE PENCIL COMPANY 
TOTTENHAM, LONDON, N.17 





















Double Start Worm 3’ 3” 
long xX 7%’ diameter, 
tubular shaft 4” bore, mild 
steel, polished all over, 


If you have a 
WELDING 


problem 
send it to 


BOM 1H 


BOLION 












JOHN BOOTH & SONS,(BOLTON) Lrp. HULTON STEEL WORKS 
Lonpon: 26 VICTORIA STREET, WESTMINSTER, S.W.1. Telephone: ABBsy 7162 




























Telephone: Bolton 1195 
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HEAVY-DUTY 
MACHINE TOOLS 


BORING MILLS. 
PLANERS. 
LATHES. 

GEAR HOBBERS. 
WHEEL LATHES. 
AXLE PLANT. 





VAUXHALL WORKS - 





WHEREVER “OIL FREE” . 
AIR IS WANTED! @¢ 


COMPRESSORS 
Single stage to 50 Ibs. /sq. in. a 
“yen 5/200 c.f.m.) <a 
Two-stage to 70 | 
(Capacities 10/120 c.f.m. 


VACUUM PUMPS 
Single stage to 29” Hg. 
(Capacities 6°75/254 c.f.m.) 
Two-stage to within 4 mm. Hg. Abs. 
(Capacities 6: 751127 c.f.m.) 


hensive 


NOP ata 


ROTARY COMPRESSORS LTD 
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STOCKPORT AND 3 VICTOR 


Air a watercooled models ; compre- 
guarantee. Deliveries norm- 
ally 6/8 weeks; 


reduced prices. 


Write to us for full 
particulars 


200/202 ALDER ROAD 
PARKSTONE 


DORSET 11 


No lubrication is required in the rotor chamber 
of Marshall Industrial Blowers and clean air 
can be delivered at a constant flow in step 
with requirements. Flows from 10-6,000 
c.f.m. can be handled at pressures up to 10 
Ib/sq. in. 


The Marshall K.300 blower is shown fited Sir George Godfrey & Partners 


with intake filter/silencer and delivery manifold. 
It can be driven by direct coupling to electric 
motor etc., or through pulleys and belting. 


(Industrial) Ltd. 


Tel: FELtham 3291/5 (Head Office & Works). 
FELtham 4037/6 (Sales, Service, Publicity). 


TUBWELL ROW 


“CRAVEN”? SPIRAL DRIVE PLANING 
MACHINE Capacity 12’0” x 12’0” x 40’0” 
stroke. Equipped with auxiliary milling head. 


CRAVEN BROTHERS (MANCHESTER) LIMITED 


1A STREET LONDON S.W.1 


SLUICE VALVES 


WE CAN OFFER a wide range of sluice valves for various 
pressures, in gunmetal, cast iron with gunmetal trim, and 
cast steel with gunmetal or stainless steel trim. 
PATTERNS are available for all sizes from 2” to 30” bore, 
and certain sizes up to 60” bore. 

DELIVERY of Cast Iron Sluice Valves up to 12” bore can 
usually be offered ex stock. We also maintain large 
stocks of cocks and valves for steam, oil, etc. 

AS SPECIALISTS we should appreciate your enquiries for 
any type of pipe line control equipment. 


ae = INN & CO Bo 


DARLINGTON 


Telegrams : 
Innessco, 
Darlington 


A larger Marshall blower type M.1500, fitted with 
filter/silencer and delivery manifold, is shown 
mounted on baseplate complete with electric 
motor. 











Further, our 


‘““ANNOUNCING”’ 


That ‘SOLUS TORE’ 

surface treatment for the protection of 
‘STEEL STRUCTURES’ 

and PLANT is once again available .... 


ENGINEERING DIVISION 
handled by a Qualified Anti-corrosion and Structural 
Engineer is at your service for advice and inspection 


ALL ENQUIRIES CORDIALLY 
WELCOMED 


THE ENGINEER 


the long term 


. 





Works : 


OR 


Crawley Depot : 


WILLIAM PINCHIN & CO., LTD. 


ENGINEERING DIVISION 


ST. JOHN’S MILLS, FROME, SOMERSET. 


Telephone: FROME 2272 


CRAWLEY, SUSSEX 
Telephone : CRAWLEY 800 
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GRIFFITHS, GILBART, LLOYD 
& CO., LTD. 
EMPIRE WORKS - PARK ROAD - BIRMINGHAM 18 


| | Uutomattc /roductions 


Capstan « turret Lethe work ei > 


nat aheils 


Va \ 






cial use 


very strong 
very economical 
good for tracing 





moisture. 











24 fast colours 


the climate - proof coioured 
writing pencil for architects, 
technicians and for commer- 


pttveceeby. sheet welten 
colours clear and easy to use 


completely impervious to 


The rough lines cannot be 
removed with water, but may 
easily be rubbed out. 


Sole Agents for United Kingdom 
W. Patterson & Co., Ltd. 
Dartmouth Place, Dartmouth Road, 61 

London, §&. E. 23 


STAEDTLER Pencils 
made in Bavaria since 1662 
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Lyte we were fouled 













€ Orgeé 





tephenson 


was born near Newcastle in 1781. When the 
Stockton-Darlington horse driven railway was 
mooted, Stephenson suggested his steam 
engines, which beat all challengers. 

At this time, at Thorncliffe, The Foun- 
xc dries and Engineering shops were developing rapidly under the inspiration of 

Newton and Chambers—and from all over the country came orders for i iron 
castings and parts for steam engines and railways. 

Upon this early pioneer experience and enriched by an ever inventive spirit, 
Newton Chambers’ traditional fine craftsmanship and design in heavy steel 
constructional work, general engineering and ironfounding is in increasing 
evidence throughout Heavy Industry including Electricity, Gas, Iron and Steel, 
Chemicals and Petroleum manufacture at home and abroad to-day. 





WEST Ses 











“eA eke . NEWTON CHAMBERS & CO. LTD. 
THORNCLIFFE Nr. SHEFFIELD 


Engineering Products in Cast Iron and Mild Steel, including Storage Tanks, 
+] - ork, ‘General Cast 


General 
Pressure nn Welded Fabrications, General Platew Ironwork, 
Plant, and 


Minin also Gas Works and Chemical Plant, Fuel Economy 
py Rem gay A ey om 





KKEK NY 
YL) 
NR 


LTT 



















INJECTORS 


BUFFALO 
CLASS A 






Takes hot or cold feed water and 
works with steam pressures up to 
“ 200 Ibs. 
GREEN & BOULDING, LTD. 
62a, DALSTON LANE, LONDON, E.8 


























PATERSON ENGINEERING' Co. Lrp 


PURE WATER 


WINDSOR HOUSE - | * KINGSWAY - LONDON 



















GUNMETAL, PHOSPHOR BRONZE AND 


ALUMINIUM CASTINGS 


A.D. 
Approved. 





LIPSE FOUNDRY 


& secu. aaa. co. (DUDLEY) L 
TIPTON, ST. - Telephone: TIPTON 1062, wa 


FABRICATING (ast 
METAL-SPRAYING  mecats 


Richmond Welding Co. 
Tele: 5405 BRADFORD 























PLANET LOCOMOTIVES 
AND 
i) é 5 c LS INDUSTRIAL TRACTORS 
LL NEWBERY & C° | F. C. HIBBERD & CO. LTD. 
56, VICTORIA STREET, LONDON, S.W.! 
vic, 9517/8. 


] 
SOOO ®| 
0) j 





























GEARS 


Mle THE 


“vey 


LLEWELLINS 


MACHINE CO.LTD. 


BRISTOL. 











, 
e # 


y 


¢ 
O 


BALSALL HEATH BIRMINGHAM, 12 
Tel: Calthorpe 1101/2/3:+ Grams: Hawkeye, Birmingham 

















Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 
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GUNMEN SO 
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PEGLER x LOUDEN L® 

54, BROWN ST. | 5, CHARLOTTE S@. 

GLASGOW | NEWCASTLE 
CENTRAL 324! "PHONE: 25277 





"PHONE: 
"GRAMS: GUNMETAL "GRAMS: PEGLER 

























R. WHITE « SONS 


ENGINEERS Lrp 
WIDNES 


LANCS. 
MAKERS OF 


AERIAL ROPEWAYS 


RAILWAY POINTS AND CROSSINGS 
STEEL RAILS & ACCESSORIES 
FERRO CONCRETE SLEEPERS 


RAILWAY SIDINGS 


EQUIPPED AND LAID COMPLETE 


AUTOMATIC TIPPING WAGONS WITH AUTOMATIC GRIPPERS FOR 
{WIRE ROPE HAULAGE 





































——. .. . o 
[RUSSELL] 


METAL SAWING MACHINES 























The “‘Hydrofeed”’ range includes Straight 
and Angular cutting models, “Automatics”, 
and special Billet cutting machines. 


Patent Interlocking Vices can grip several 
bars and awkward sections. 


Patent Hydraulic Circuit specially designed 
for sawing. 


Capacities up to 134” diameter or 24”x10" 
R.SJ. 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





S.RUSSELL & SONS LTD* LEICESTER 
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WANSON LICENCE 





INDUSTRIAL AIR HEATER 





uniform temperature 


A Rapidly provides the required degree of tem. 
perature throughout and eliminates cold areas. 
Heat losses are quickly made good by air 
recirculation. 

A Obviates cost of installation and maintenance 
of boilers, piping, etc. 

A Ensures, due to thermostatic control, that fuel 
is only used as is necessary to meet immediate 
heat requirements. 


Write for particulars of this novel, efficient 
and economical means of heating. 


SHEET METAL SPECIALTIES LIMITED. 


1, BRANDON ROAD, LONDON, N.7. Tel: NORTH 2245/8 
50, WELLINGTON STREET, GLASGOW, C.2. Tel : CENTRAL 5323 


also at 
BIRMINGHAM, BRISTOL, CARDIFF, LEEDS, MANCHESTER, NEWCASTLE, NOTTINGHAM, DUBLIN 


"Everything used by the PATTERN MAKER™"" 








PATTERN LETTERS AND 
FIGURES 





Prompt Delivery 
Also 
“ PLASTIFIL ” 
FILLET BRASS DOWELS AND SOCKETS 
Poet (Four types) 
No Glue! Accurate fit and good taper 














j. W. & C. J. PHILLIPS Ltd. 


ws gem POMEROY ST, NEW CROSS, LONDON, [S.E.14 


DOWEL PLATES 




















ry vapora kes all the har it of 

€ tor takes m out o 

poten ApS T provides a full supply of clean feed water to 
the boilers. al 

is boiler efficiency raised a mtenance re- 

aod g oy aay, but substantial fue! savings will be seen 

as well, 


Evaporators be supplied to cope with feed water to 
any Suneared Gane. Further details will gladly be supplied 






evar ONDENSERS. FEED 
o ¢ 
Lh ge Bd AN on as, 


EXHAUST OCrEAM OIL SEPARATORS. OjL 
FUBL HEATERS. . 
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A Money Saving Machine Tool 


MODEL 64 AUTOMATIC AND 
UNIVERSAL FLAME-PROFILING 
= MACHINE reduces your produc- 
"= tion cost... gives higher overall 
"= efficiency with a drastic reduction 
"~~ inmachine preparation and setting 
times. Few or no templates are 
: used and shapes are cut by direct 
' mechanical means. The machine 
' works for you while others wait for 
| templates. 


full details 


GODFREY CUTTING JE JETS COMPANY LTD. 


173, DOWNHILLS WAY, TOTTENHAM, LONDON, N.1!7 
Tel. BOWES PARK 7711 


SHOT BLAST MACHINES 


for 


SHOT PEENING. 
WORK HARDENING. 


J. W. W. JACKMAN & Co., Ltd. 


Blackfriars Road, MANCHESTER 
Telephone: Deansgate 4648 




















Telegrams: “Blast ‘Phone, Manchester.” 





Machinery Guards 





Designed, Constructed and 
Erected to meet any require- 
ment——Simple or Difficult 


ic) Zz he ar hol 


S059 


p PROCTE BR ' 
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For handling the 
not-so-fluid fluids 





65 
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The Saunders Type ‘K’ Diaphragm Valve hav- 
ing isolated mechanism, sure closure even with 
gritty and pulpy fluids, simple 3-piece assembly, 
as in the standard valve, has been designed for 
use with fluids, which tend to solidify. The 
straight-through full bore permits rodding 

through to remove deposits 


and this operation can 
undertaken without fear 


glass lined. 





Cw a es Re 


A special folder describes [im Monmouthshi 


the valve in detail. 


be 
of 


damage even when the body is 


SAUNDERS VALVE 
COMPANY LIMITED. 


N 
re 





FOR THE COMET 






DURESTOS ....... 


Mees FELT MOULDING MATERIAL 


el material RA.1 quality is used 
Phe much of the cable ductingin the Comet aircraft. Itis also used 
for the manhole jointings in the mainplanes. In addition, 
“‘Durestos’”’ asbestos felt moulding material RA. 1 is used as an 
insulator in the electrical system. 
TURNER BROTHERS ASBESTOS co. Lil LTD., ROCHDALE 


TURNER & NEWALL 


” lect 143 








es 




















MARINE DIESELS 


D.B. tg 
B.HLP. at 1000 r 
i 1 & & ond 6 ctindere. 


D.C. SERIES 
60 & 80 B.H.P. at 900 r.p.m. 
in 3 and 4 cylinder units. 
O0.H . SERIES 


120 & 160 B.H.P. at 900 r.p.m. 
in 6 & 8 cylinder units. Dita 

































—The “DIPROFIL” 


POWER OPERATED 
Hand Filing 
Machine 


Weighing less than | Ib. and conveniently 
held im ome hand, the rapid-action 
DIPROFIL reciprocating unit combines 
speed with highest accuracy, and eliminates 
the fatigue and strain of hand work. 
Introduces ea ally designed DIAMOND- 
IMPREGNATED and CARBIDE cutting 
tools for a variety of operations on hardened 
steels, minerals and glass. 

*% 10,000 strokes _ minute. 

Finger-ti tro 

¥ Free rem A vibration. 














FILING 
HONING 
LAPPING 
SCRAPING 
POLISHING 






= 
All types of VALVES 
and COCKS from 
Yth to 24 inch bore. 
tron, Steel and Gun- 
metal, for Air, Oil, Steam or Water. 

. Supply Flanges, Tubes and Fittings, Gauges, 
Unions, Bolts, Nuts, Screws, etc., and all 
general and precision tools—in fact 


EVERYTHING for the ENGINEER! 


WINDSOR BLDG., 
GEORGE STREET, 
LIVERPOOL, 3. Central 834! 


of every 
description 


We also 


41 DOCKHEAD, 
LONDON, S.E.1. 


Bermondsey 3535 


Telegrams : 
Brassiness, Sedist, London. 


BROOKS & WALKER LTD. 


Also at COVENTRY ~- DUNDEE BELFAST - DUBLIN 


Brassiness, Liverpool, 3. 
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Measuring the 
Purity of 
Gas-free Steam 


Introduction of the Evershed- 
Straub Degassing Condenser 


Difficulties due to the presence of dissolved grses ip 
steam to be tested by “Dionic” purity mete's ar 
overcome by the Evershed-Straub Degassing Conccnse;, 
It is well known that gases such as Ammonia, Carbo, 
Dioxide and Hydrogen Sulphide increase the conductivity 
reading and, if present in any quantity, may mask th 
effect due to any dissolved salts, thus giving 2 faly 
measure of the amount of salt in the steam. 


By using the new Evershed-Straub Degassing Condenser, 
these gases can be removed and the “‘Dionic” Wate 
Purity Meter will give a true value of the salt content, 
any changes becoming immediately apparent. 


This apparatus was originally developed by F. G. Straub, 
Special Research Associate Professor of Chemical Engineer. 
ing (University of Illinois) in collaboration with E. §, 
Nelson, and it is now made in England to Professor Straub’; 
certified drawings by the Evershed organisation, the sok 
concessionaires for this country. 

A special “Dionic” Water Purity Meter has been 
developed for use with the Evershed-Straub Degassing 
Condenser and this new intrument may now be used a 
follows :—~ 


1. For measuring the purity of condensate from surface 
condensers. 





2. For testing feed water. 


3. With an Evershed Water Cooler for measuring the 
purity of water from evaporators. 


4- With an Evershed High Pressure Water Cooler and 





EVERSHED & VIGNOLES LTD. sonae ip tp SAne cundaaiey emit, cquirelent.t 


a concentration of about 3,000 parts per million of 
dissolved salts. 
Please write for publication E 30 
Megger, Chisk, London - 


ACTON LANE WORKS 
CHISWICK LONDON W.4 


Telegrams : Cables: Megger, 
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EVERYTHING 

FOR THE 
DRAWING OFFICE 
& PRINT ROOM 


Send trade card or letterhead for 
Illustrated Catalogue. 
OZALID COMPANY LTD. 
62 London Wall, London, £.C.2 


Telephone: MONearch 932! (6 lines) 
Branches and Agency Stockists throughout the U.K. 
and Eire. 




























EXCLUSIVE DIFFUSER 


PRINCIPLE | 


— 


THE PEGS ON 


saan? 
soe® 


a 
~ 
a @ 
Yann” 
we 


RAPID- POSITIVE SELF PRIMING WITHOUT THE AID OF MECHANICAL DEVICES 


During the priming cycle, the liquid returns through the diffuser passage- 
ways on to the tips of the revolving impeller vanes where intense agitation 
takes place. This action picks up air drawn from the suction by the 
impeller and this air, in the form of bubbles, is sent to the surface of the 
tank liquid and expelled via the discharge branch. The cycle continues 


until all air has been removed, and pumping commences. 


PEGSON 


PUMPS 










This method of priming is equally efficient 
when the pump is handling volatile 
liquids, owing to the fact that as the 
liquid returns to the tips of the impellers 
no vapour lock takes place at the eye of 
the impeller. 


Write for specially prepared brochure 
giving full technical data. 
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pte ow at our, av ne aa 
KEITH BLACKMAN LTD. 
MILL MEAD RD., LONDON, N.I7 99 
TN. : Tottenham 4522. 
TA.: “ Keithblac Norphone London”’ 
243/16 
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HEENAN 
DYNAMATIC DYNAMOMETERS 


These Dynamometers are in widespread use for testing all kinds 
of prime movers. They.operate upon the Eddy-Current principle. 


@ The rotor is surrounded by a stationary electro-magnetic coil the 
excitation of which creates the desired resistance to rotation. 


@ Electronic control is normally employed, a very desirable 


torque-speed characteristics. The control panel can be set at any 
Ve desired distance from the Dynamometer. 
, @ Special high-speed models are available for testing such prime 


movers as gas-turbines. 





HEENAN & FROUDE LIMITED WORCESTER ENGLAND 





BENNETT & SAYER 
ENGINEERS IRONFOUNDERS 


& GENERAL MILLWRIGHTS 


pele a 









SPECIALITY 
chinery to 


Plastic brick pe capacity 


suit all clays, 2° 









NUNS FOUNDRY, NUNS STREET, 
DERBY 
Telegrams : BENNETT & SAYER, DERBY 
Telephone: OFFICE and WORKS=45546 


STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mili Buildings, 
Foundries, Bungalows, Etc. 









SPECIALITIES 
Pit Headgear, Pum Stations 
Power Stations. % 





and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD 


POSSIL PARK, GLASGOW. 
LONDON: 32 QUEEN VICTORIA ST.,E.C.4 

























HIGH QUALITY 

ENGINEERING AND 
MACHINE TOOL, 
HEAT AND WEAR 
RESISTING 










its 











PATTERNS 

MACHINING 
WELDING FABRICATORS 
SPECIAL MACHINERY 


R.GOODWIN & SONS” 


yu, HANLEY, 3 

































THE 











DONOVAN “SCRUTACT”’ 


FOR CONTINUITY OF SERVICE 






Type SF.15 200-Amp. 
inverted pattern 
**Scrutact” 
fuse arranged to re- 
ceive feeder cable 
at top. 






ee SFIS 300-Amp. 


“*Scrutact” Switch - fuse 
with switch below fuses— 
standard arrangement. 
Whenever freedom from fuse contact heating or 
quick replacement of cartridges is required, Donovan 

“** Scrutact’” Combined Switches-and-fuses will meet 

your requirements. 


DONOVANS 


THE DONOVAN ELECTRICAL CO - LTD: STECHFORD: BIRMINGHAM 9 
(ss amt gs Se Ge SE aR REZ SGA CE 2 RC REI 





NG 169 if 








ENGINEER 





Dec. 21, 195] 











No, 503776 |) 


Magnetic Brakes 


oO 


6 pounds—feet retarding and 
is Gian an peer beat 


mechanism is mounted on a back- 











Trade Mark 


NORMAND EEECTRICAL CO., LTD. 


NORTH STREET, CLAPHAM COMMON, LONDON, 8.W.4. ‘Phone MACouley 32///4 

















% oe. 





LAMINATED COMPONENTS 


We have ample capacity in our new factory for “‘ Bakelite ’’ parts 
accurately fabricated from sheet, rod and tube. We use only high 
grade materials and[can offer quick deliveries at competitive prices. 




















Our complete insulation service 
also includes mica and micanite 
parts, heating elements, compression 
and injection mouldings, ‘‘ Resoid ’’ 
and micanite tubes and covered bars. 
















RESINOID & MICA PRODUCTS LTD. 


Colonial Works, Mary Street, Birmingham 12. Telephone: CALthorpe 1303 
LONDON OFFICE : 28 Queen Anne’s Gate, Westminster, S.W.!. Tel.: Whitehall 88% 
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Re, Cectig STEEL CASTINGS 


One of the 30 exhaust pipes 

in saddle, cast by K & L Steel- 
ange? tee —— tae for use Locomotive photograph by kind permission of the Railway Executive. 
Standard Locomotives. 


K & L STEELFOUNDERS & ENGINEERS LTD - LETCHWORTH - HERTS G00 


GF COMPANIES 


tae og te ne gt ie arto 


#/517/KFOX 


We leave a good Vin fIressiore 


Whenever Buckton Plant is sent on hire it is always subjected to the most 
rigorous maintenance service before going on the job. This factor alone has 
made the large Buckton fleet of R.B. Excavators and Caterpillar Tractors 
synonymous with “Reliability” and has established in such high favour the 
name of Buckton for Plant Hire. 


| 


THE HIGHEST STANDARD 





ee 


1848 (3 lines) 


ili 








merck TON LUIMUtTED .63 STOCKRPORE ROD ASHTON-UNDER-LYNE Tel. ASHton 








THE 


POWER! 
TRANSFORMERS 


10 VA to 100 kVA Open, 
Enclosed, Oil Cooled, 
D.W. & Auto 


For L.V. L & Power, Furnaces, 
fan Conversion, etc. 


ENGINEER 








TO INCREASE 





THE TRANSFORMER & ELECTRICAL Co. Ltd. 
Eastern Works, Walthamstow, Lendon, E.17 
Phone: KEYstone 503! /2 


BIBBY COUPLINGS 


THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, S.W.!. 
Telephone : ABBey 1194. 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 





PRODUCTIVITY 


é 























_ THE B.T.R.-SILVERTOWN GROUP - “BTR 


‘Engineers in Rubber’ 
HERGA HOUSE, VINCENT SQUARE, LONDON, S.W.1. 


Manufactured by 
&CO 


JOHN TONKS *:: 


CENTRAL SPRING WORKS 
SHEFFIELD, 3 


Furnace Hill, 


STEAM TRAPS 


a a fee 
THERMOSTATS 
for all purposes 

AIRCRAFT 
AUTOMOBILE 
COACH AND 
BUS BODIES 

Municipal 

and other 
ALL-METAL 
Vehicle Bodies 


THEL) 


HORNE ENGINEERING 


co. LTD., 
53, Pitt Street - GLASGOW 





MORRIS 
CRANES 


"HERBERT MORRIS {TD | 


EVERYTHING IN SHEET METAL WORK 


AND LIGHT ENGINEERING 








, LOUGHBOROUCH 
ENGLAND 
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BARCLAY - LOCOS. 





STEAM 
DIESEL 
FIRELESS 
CRANE 





olemnan ek conten won. x 2 STROKE, GAUGE 3 6° 
LOCOMOTIVES OF EVERY DESCRIPTION FOR COAL, OlL & WOOD PUEL 


A. BARCLAY, SONS & CO., LTD., Caledonia Works, KILMARNOCK 


LONDON OFFICES: 38, VICTORIA STREET, WESTMINSTER, $.W.!. Telephone: ABBey 6467-8 



























OLNEY 


ABRASIVES IN ACTION 











JOHN OAKEY & SONS LTD., WELLINGTON MILLS, LONDON, S.E.! 








WANTED 


Herbert No. 4 Capstan Lathes, 
later than Inspection No. ET. 
5800 for reconditioning. Your 
own machines rebuilt to Grade 1 
standard and guaranteed. 
Attractive prices and deliveries. 


Communicate with 


ALFRED HERBERT LTD 


Red Lane Works, COVENTRY 
Phone: 89221 (10 lines) 











TT Suregusarse / 
the authority ow 
Superhediid Stlow 


$3 HAYMARKSET, LONDON, 8.W.1 
Werks: Trafford Park, Manchester, 17 











TRADE \Gaeciley, A 


PAN GRINDING. MILLS 


4 





‘ 











\ 7, 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers, It 
Belper. Derbyshire. 
Telephone: Belper 12 
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NEW CASTING NEEDED? NO! 








Repaired on site 
in Five days by 


METALOCK 


this casting is as 
strong as ever. 


An accidental overstress caused this 4ft. fracture in the main body of a 10 ton moulding press. 
Strapping it together was unsuccessful. 


A replacement part, even if available, or any repair method involving heat would have been costly. 
Either would have meant dismantling, resulting in heavy loss in production. 


Metalock service completed the repair in 5 days without dismantling and guaranteed the join to be equal in 
strength to the original section. 

The amazing speed and economy of the Metalock process in repairing cracked, broken or weakened 
parts of machinery, and sealing fractures against leakage to withstand high pressures, is a story 

that may be of tremendous value to you—if not now, perhaps in the future. 


Let us send you details. 





Write for descriptive literature of the Metalock process to : 


METALOCK (Britain) LTD. 


Guat oni, | suiige 5 Square, London, W.C.2 
: Metlokcast, Rand, Londor: } 

CARDIFF Tels C Tel Cardi 66. "em" DUBLIN Tel : Dublin 78429 

GLASGOW Tel : Douglas 2248. GRIMSBY Tel : Grimsby 77583 ° 
CORNWALL Tel: Redruth 668. LIVERPOOL Tel: Childwall 1345 

METALOCK REPAIR SERVICE. 21, Pearse Street, Dublin. 4 

Phone: 78429 
Cramlington 


WECASTLE : 
METALOCK NIDENELUX) aus Singel en Kiinteiiiinin. “WETALOCK - « che Trade Mart of the METALOCK REPAIR SERVICE. tne. Leng bined Cay. Mew York. ter che specie! sitoy strips wxed 2 machinery repsire 


METALOCK TANT TAL te Fen 0 ee. COLD REPAIR OF CASTINGS 












tae ADCOCK & SHIPLEY 


40.10 UNIVERSAL -”2>"MILLER 


Gn expenswe machine 
at a Keasonable proce} 







All these necessary features, backed © Hardened and ground gears 
by our reputation, are supplied at 30—600 R.P.M 

2 2°. e 
a reasonable price because rarely 12 speeds 60—1,200 R.P.M. 
used expensive and unnecessary ® Timken Tapered Roller bearings 
features have been avoided. ® 9 feeds in. to 10in. per minute 















© Adcock & Shipley also manufacture Drilling Machines, 
Special Purpose Machine Tools, Lens Grinding Machines. 





~<a 





E~ LEicestTtEer = 


<= ADCOCK & SHIPLEY LTD 


AS Sewers * LEICESTER 
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ELECTRIC PULLEY BLOCKS 
and POWER TRACK 


. offer an ideal combination especially for situations where headroom is 
limited. The ASEA Electric Pulley Block gives the closest possible lift 
with balanced design, and will negotiate curved runway. ASEA Electric 
Power Track gives complete protection from live trolley wire accidents, and 
can be safely installed at any height. The illustration shows a 10-cwt Electric 
Pulley Block remote controlled 
and supplied through two runs 
of ASEA Power Track. 















ASEA ELECTRIC CO. 


Associated with Fuller Electrical & Manfg. Co. Ltd. 


FULBOURNE ROAD, WALTHAMSTOW, 
LONDON, E.17 


Ph one:LARkswood 2350 (10 lines) 
Grams: Autosyncro, Telex, London 


Branches at:— 
BIRMINGHAM MANCHESTER 
GLASGOW DUBLIN 


































Third Class 
Steel Motor 






25-Ton Self. 
Discharging Hopper 
Ballast Wagon. 





panes for the Electrified lightweight 
the BOMBAY. & CENTRAL ©o*struction. 
GREAT INDIAN, PENINSULA RAIL: 









BENGUELA 
RAILWAY 







COMPANY. 

: 35-Ton Steel 
“Tt! Bogie Covered 
Wagon 









RHODESIA RAILWAYS 
Third Class Main Line Coach 


METROPOLITAN — CAM MEL CAIN IAGE & WAGON C0. 1D 



















EASE OF CONTROL 









+ ME STINCHOUSE oe 


Compressed air, by reason of its power and flexibility, is being increasingly adopted 
for many forms of service in numerous fields of activity and Westinghouse Air 
Equipment has been found-to provide one of the best methods of obtaining easy and 
positive control. 


Our long experience has enabled us to adapt it to the needs 
of conveyor systems, and an installation of this system 
is giving complete satisfaction at the Alperton Bottling 
Co., Alperton, where the conveyor ploughs and stops are 
electro-pneumatically controlled by Westinghouse Air 
Equipment. A similar installation for the handling of 
bottle crates is at the Burton-on-Trent Bottling Stores of 
Ind Coope & Allsopp Ltd. 











By the use of Westinghouse control equipment, these 
electro-pneumatically operated routing ploughs are worked 
from a central control point by means of thumb switches 
mounted on a diagrammatic panel, thereby economising in 
manpower, 


If you have a remote control problem, write to :— 


WESTINGHOUSE BRAKE & SIGNAL COMPANY LTD. 
82, YORK WAY, KING’S CROSS, LONDON, N.1 
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at ALPERTON BOTTLING Cq{C 
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STOP WEAR GETTING IN 


That is why the treatment of fuel and lubricating oils by Sharples oil purifiers 


particles and gives you absolutely safe oil. The Sharples purifier is a precision 






dismantle it, ‘clean and reassembl¢ in 15 minutes. Send! for full finformation today. POWER: AMBRLEY 2251/3 Qnabs! “surmRSET’ sTROUD 


Ol con dos po dell chee hast GUN Hee ek Adlon. It can ' : 
be a carrier of the abrasive particles which are the cause of most engine wear. SHARPLES 
has such ked eff ine life. By subjecting the oil trifugal 
tn Pedersen in ee ps Beene cb dina tdine O! L 2 :" UR I F I E R S 


- 
: é ae a SHARPLES CENTRIFUGES LIMITED 
high performance machine yet it is surprisingly simple. An operator can wolbcaies  eapcenrndins (@ 
r 
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“ON Clillor 


Birmingham 


Non-ferrous Metals 





ROLLED METALS SS te eee 
RODS & BARS Specialists in the production of = 
WIRE & DRAWN STRIP Wrought High Tensile Alloys = 
TUBES = 
CHILL CAST BARS = 
ESTABLISHED 1767 =< 

* = 
PHOSPHOR BRONZE = 
= Charles clifford & Son Ltd. = 
BRASS & COPPER DOG POOL MILLS, BIRMINGHAM 30 and = 
GILDING METAL, ETG. a pA AE hry Mel cnt = 
_ | TMM 





M-W.80 








High Speed Steel 


TWIST DRILLS 






Our new twist drill machine shop 
provides for the flow-production, from 
our own well-known makes of steel, 
of a wide range of standard straight 
shank and taper shank twist drills in 
about 1000 different types, lengths and 
sizes from 0.039 in. to 3in. diameter. 
At the same time it also makes 
“specials,’’ to customers’ orders. 


STEEL CORPORA ten LT 


MANCHE 
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WATER VALVES 
GAS VALVES 
STEAM VALVES 
OIL VALVES 
HYDRANTS AND 
FIRE 
EXTINGUISHING 
EQUIPMENT 


VEREINIGTE ARMATUREN-GESELLSCHAFT M-B-# 
MANNHEIM 


Agents for Great Britain : 


THE K.S.B. MANUFACTURING CO., 
6, BROAD STREET PLACE, 


LTD. 
LONDON, E.C.2. 








1BOLTS 
NUTS 
SCREWS 


for Quality & Service 


| JAMES WILEY & SONS, LTD., 


DARLASTON, S. STAFFS. 


Telephone : Darlaston 92 ’ 
Telegraphic Address : ‘‘Wiley,’’ Darlaston 








DEFEAT 
VIBRATION 





FIT THEM BETWEEN 
ALL NUTS & BOLTS 





POSITIVE LOCK WASHER Co. Ltd. 


78, McALPINE STREET, GLASGOW, C.2 
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You may not be able to get 

more copper at the moment, 

but you can get more from 

the coppér you have. It’s a case 

of ‘more efficiency, less defici- 
ency.’ And the right material, in 

the right form, applied in the right 
way is something on which the CDA 
can give expert advice—as well as 
technical literature—free of charge or 
obligation. If you are concerned with 
copper or its alloys, in your own interest— 


Consult the MNF: 


Cr) COPPER DEVELOPMENT ASSOCIATION - KENDALS HALL 








4 RADLETT - HERTS - RADLETT 5616 bs 
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WEST BERLIN 


industries — 
the answer to protracted 
delivery problems! 


Sponsored by the Allied Governments and the Berlin Senate the 
undermentioned non-profit making Organisation has been 
established to provide a comprehensive information service 
covering all aspects of export trading with West Berlin. It has 
pleasure in bringing to the notice of British and Commonwealth 
buyers a small cross section of the products available. 


The following is an extract some neering products which are 
obtainable from WEST BERLIN er" 


STEAM POWER PLANTS 
@ STEAM ne, Water Tube Boilers, Cole Wah, Beenottoen W Bohers, 
Boilers, S Economisers, W: 


Waste Heat 
Treatment @ FURNACES fee all Kade of solid foc. 
@ STEAM POWER ENGINES, Steam Turbine Sets to 25,000 kW for 


all service conditions. Steam Engines, horizontal es 

See, or drive conditions. @ SURFACE AND 
CONDENSING PLANTS with all accessories. @ MARINE 
LANTS, Marine Wates Tube Boilers, Marine Steam 
agent up tthe @ PIPE pressures and temperatures. @ FITTINGS 
GS, 


Paneth sroRmvredlmwperneng Aine 


REFRIGERATING PLANTS 
@ LARGE SIZE REFRIGERATING PLANTS of all kinds. @ COM- 


@ AIR CONDITIONING. @NAVAL FREEZING INSTALLA- 
.__ @ ABSORPTION REFRIGERATION MACHINES. 
@ ABSORPTION HEATING PLANTS. @HEAT PUMP IN- 
STALLATIONS. 
AIR & GAS COMPRESSORS 


@ Vertical and Horizontal execution, FOR ALL Ones 

ALL CAPACITIES AND PRESSURES. @ COMPRESSED AIR 

LOCOMOTIVES for mining work and transport purposes. 

PUMPS OF VARIOUS KINDS 

@ PISTON PUMPS. @ MAMMUT PUMPS. © MAMMUT 

DREDGERS. @MAMMUT STIRRING DEVICES. 
PLANTS & INSTALLATIONS for the 

CHEMICAL INDUSTRY 


@ OIL EXTRACTION PLANTS, press or e: system, for oil 
seeds or. oil fruits, fishes, bleaching clay, bones, O OLL REFINING 
PLANTS for vegetable animal oil and fats. @ OIL HARDENING 

% S for the manufacture of liquid acid. 


INSTALLATIONS FOR MINERAL OIL TREATMENT 


@ COMPLETE REFINING PLANTS. @ SINGLE APPARATUSES. 


* 


Your detailed enquiries will be gladly entertained by the oF pty veto 

non-profit making Organisation my is ey sponsored and. 

as a Liaison Office between U.K., British Commonwealth and cian 
territories and the entire WEST BERLIN industries. 


WEST BERLIN will give you the most competitive time of delivery. 

EN G IND and 
weer Soe Sn | USTRIES are producing supplying 
WEST BERLIN industries are attracting the world markets. 


BERLIN MARKETING COUNCIL 
(LONDON) 

16, BERKELEY STREET LONDON, W.1 

Telephone: MAYfair 7654. Ext. 10 and 115 

London Berlin 


Paris “ Frankfurt 


@ DRY ICE PLANTS.’ 
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SCHOOL OF GAS TURBINE TECHNOLOGY 


POWER JETS (RESEARCH & DEVELOPMENT) LTD 





A Course on the design and 
applications of gas turbines for all 
industrial purposes will be held from 
30th December to 18th January 


‘An International Course for 
overseas’ engineers, on the design and 
application of gas turbines for aero 
and industrial purposes, will be 
held from the 16th March to 4th April 


BOTH COURSES WILL INCLUDE A TEST OF A GAS TURBINE ENGINE 


Fees for the Courses are 15 guineas per week for tuition, 
plus £ 3/10 per week for hostel residence with full board. 








Full particulars on application to: 
THE PRINCIPAL 


SCHOOL OF GAS TURBINE TECHNOLOGY 


FARNBOROUGH PLACE * FARNBOROUGH - HAMPSHIRE - ENGLAND 
Telephone : Farnborough 1300 


























ILERS 


SAVE 15% FUEL 
INCREASE YOUR. 
EFFICIENCY BY 
25% 
Damper Control 
Independently 


Fired 
Superheaters. 


Also Fitted to 
Economic, 
Cochran, 

Cornish Boilers.. 


For all Industrial 
Purposes. 
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p & W. MACLELLAN, LTD : PRODUCT OF SEVEN GENERATIONS OF ciel » 
35 MACLELLAN STREET ss 
GLASGOW, S.| 






















STEEL BRIDGES 
STEEL FRAMED BUILDINGS PETER STUBS LIMITED - WARRINGTON - ENGLAND 




















STEEL RAILWAY WAGONS Bx 
TANKS 
ELECTRIC WELDING JOHN BROADFOOT 
HYDRAULIC PRESSINGS EST. 188) EE ESONSL 
FORGINGS AND DROP STAMPINGS 7 Brassfounders and Engineers 


RAILWAY AND GENERAL ENGINEERING || Inchholm Works, Ferryden Street, WHITEINCH, GLASGOW, W4 


"Grams * Broadfoot Whiteinch” ‘Phones Scotstoun 2274 & § 


"Coutings-» Gunmetal, Phosphor Bronze and Brass 
up to 5 tons 


Oualiteu Creu Jnon Cast 


* High Cuakity Grey Snon Castings 


up to 3 tons 
Telephone Telegrams : Black or Machined, including Watertight Doors 
IBROX 1135 (4 lines) 























FLEXIFILE 


arin ny OT IN 6 


diesieetnnclininiitiamis ale 10 
ROBERT HARLOW 
& SON LTD, || geez 


papers in perfect order wnt 
WELLINGTON ROAD NORTH 
STOCKPORT 


STOckport 3403 (3 lines) 
) "GRAMS: HARLOW, STOCKPORT 
















































Bs DESIGNERS & BUILDERS OF At this time of the year, when accumulated corres- 


5S Pp EC] AL M ive H! | t ad ss pondence must be cleared from current files, Flexifile- 
& MACHINE TOOLS” RES. , "| symems. Flexible pockets make access and removal 
bah nf s of folders quicker and easier. 


A 


JTFL Gg 
le 
= 


a 


Flexifile increases speed and accuracy in day-to-day 
filing as well. Folders and guides are always erect in Lagan Senn sched around eae * steal 
proper filing position. Folders break into a wide riders. There’s a pattern for pike drown, 
**V” to ensure trouble-free reference. Theelimina- jm 
tion of follower blocks frees space for extra filing. 


THIRTY-DAYS FREE TRIAL OFFER 


" 
' 





ee 


Lars 
We are so confident that you will appreciate the | Kl ssy rT 
immediate improvements which the use of Flexifile | 
brings to your filing, that we will gladly send a unit " ti ih 
wy, if Ls { for ar trial er bd = or pre oe an 
for er details s Offer. REM ON 
N € 7.1 8 = DONIAN WORKS RAND LTD. (Dept. F.E.15) 1 New Oxford Street, 
a PRINCES END, TIPTON, STAFFS. im London, W.C.1. 


F 
CLL lip 
ee LY = ss 





Flexifile is as easy to install as it is effective 


ae yi? * 7 yy? "A to use, Ju dasert sanis tn drawer and arrange 
SSS your own folders guides in the pockets, 
21f LS Tis done ta a jiffy T 
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Juggle 
with drives - 
-or plck pulleys 


BUT if you prefer a carefully 
worked out transmission 
using top quality Ropes and 
Pulleys, consult Franber . 


out of @ hat® 
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DEXIO!: 


SLOTTED ANGLE 


%& Can be used over and over again 
% No drilling, measuring, or painting 
*& Just cut it and bolt it, that’s all 


~ 


| / DEXION LTD., 189 Regent Si, London, W.1. REGent 4841 | 




















FRANCIS W. BIRKETT & SONS LTD 
CLECKHEATON, YORKS Telephone : 961-2-3 


and London, Manchester, 
Glasgow, Birmingham, 
Cardiff and Bristol 














FOR BEARINGS 
SPECIFY MAGNOLIA METALS 





Highest quality white metal alloys covering all bearing requirements. 


FLOWER Mg enane 


MAGNOLIA ANTIFRICTION METAL CO. 
OF GREAT BRITAIN LTD., 
34 VICTORIA STREET, LONDON, S.W.1 











a da 4 















STORAGE & 
TRANSPORT 
TANKS 


R every storage and transport purpose, Steel Horizontal 

Tanks, Cylindrical Underground. Tanks, Fue) Oil Tanks, 

Road Wagon Tanks, Rectangular Tanks, Air Receivers, etc. Tanks 

up to 1,000 gallons capacity usually supplied from stock. 
When ordering Tanks, specify M.8.L. 

25 YEARS’ IN FABRICATED ARC-WELDING CONSTRUCTION. 


Suppliers to all the Ministies, Principal Ot, Com and Petrol 
ip‘ Manufacturers. lor full particulars. 


METAL STRUCTURES, LTD. 
line a nie 


Tottenham 6601/2 












<1 


EXPANSION 
Official the Ministry of 
wi a ied ites Technica 


























P a of a larger and is 
made in sizes from }°—1}’. 

For further details write for Data 
Pm NR.$12. or for larger centri- 

al pumps, sizes up to 5", Data 

¢ C.491. 
, N,\ Ww. 1. 
PUMPS LTD. : 23, be STREET, LONDO 












Manufactured by the makers 
of the well-known Girdlestone 


Pump, 













It includes many ments 


normally incorporated only in 










Telephone : MAYfair 1354 


PIPE ANCHOR 


EXPANSION. 
















This surrounding drawing shows 
recommended methods of installing 


_ EXPANSION JOINTS 


“which incorporate 


MULTI-PLY STAINLESS STEEL 
BELLOWS 


PIPE AncCHoa 


& 








SUDING 
Guiwe 











SLIDING 
GUIOE 


Committee (Boiler Insurance Coys.), and SON 


Lloyd’s Register of expansien in pipe 
sate perfectly for 


conveying Steam Thee Wen "Water, 
eG conveying being used used ips 
NOE as on land. 


SLIDING 
JOINT GUIDE 


ane ag or 
old types of expansion, bends 
and packed glands. 
Made in sizes 4” pp Sage for 
Pr to 
LJ in ead Tonperatalls shor < 
F THE 


POWER FLEXIBLE TUBING 


0. a5 
‘(DERBY WORKS, LONDON. N.4. 


| 




















EXPANSION JOINTS 
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Site for Steelworks-on-the-Marsh 


The new steel works for John 
Summers & Sons Ltd., will be 
built from 10’ to 40’ above marsh 
level. 4,500,060 cubic yards of 
this was reclaimed in six months. 
Pumping. distance was up to 2 


tniles. 


The organisation with 3 centuries 
of Dredging Experience 


iN} TER DRE DG i NG CO LTD 12-14, DARTMOUTH STREET, WESTMINSTER, 
WESTM | S “9 « LONDON, S.W.1 Tel.: TRAfalgar 68354 
(E. D. KALIS—MANAGING DIRECTOR) and at BROMBOROUGH, CHESHIRE Rock Ferry 22334 


CONTRACTORS TO THE ADMIRALTY & CROWN AGENTS 
@192. 









Neat, workmanlike ... and it’s simple 
enough to build Simplex switch and dis- 
tribution gear into Unit Panels of any 
form, open or closed, ‘tailor-made’ to 


your needs 


PRINT: 


a 
* 


ky 


EES 


And if you don’t want to do the job your- 


self, there’s a special Simplex service to 


7h 


es > wastes 


Rep meee 


do it for you 


UNIT PANELS 


> a 
te ers 
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Morganite Carbon Bearings besides being self-lubricating are chemically 
inert and resistant to Heat. They can therefore be used where intense 
heat or the presence of steam or chemical fumes rule out ordinary 
bearings. — Standard practice is to fit them as plain cylindrical liners 
in the bearing housing ; sizes range from }” to 9” bore. 


If you are dealing with an application where for any reason ordinary 
lubrication is presenting difficulties let us see if we can help you. 


Send for folder ZS.61. 


MORGANITE Carbon 


BEARINGS FOR 
CORROSIVE APPLICATIONS 


THE MORGAN CRUCIBLE COMPANY LIMITED: BATTERSEA CHURCH ROAD: LONDON S.W.i1 


TELEPHONE BATTERSEA 8822°TELEGRAMS:CRUCIBLE SOUPHONE LONDON 
6.13. 


REGISTERED TRADE MARK 


81 
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ALL- WELDED 
‘SPECIAL PURPOSE COAL HOPPER WAGON 


BUTTERLEY 


HED 1 


go o% 
ay) 
Tw 





This all-welded special purpose 
coal hopper wagon of 5 tons capa- 
city is for gas works use. 





This special purpose wagon illustrated 
is typical of the many manufactured 
by Butterley to individual specification. 
The Butterley Company has long 


experience in the design and fab- 





rication of railway wagons in all- 
welded or riveted-steel construc- 
tion and in wood, to meet cus- 


tomer’s own or standard require- 


A view intothe interior of the wagon, 
showing the robust construction, with 
doors open. 






ments. 
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In this Age of 


Compressed fur Engineering 





a ee 





¥ 
ARTCC: ACORN CERNE, JE ARES S 2 MISERIES De 
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~ gives you 
BETTER 
EQUIPMENT 





BRISS dm 
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For BIG gains 
. in ELCONROMT.. . 


- 








The last word in steam raising development has not yet been said but the Bdwin 


Danks High Velocity Economic type boiler hitted 


with the “‘Oldbury’’ Chain Grate Stoker e D W Ii ey 


represents the highest development 
so far of efficient and economic steam D A Ww K A 


generation in shell type boilers. MiG ver LO Cry 
ECONOMIC a 
BOILER 


Phone BROADWELL 138!-6 
EDWIN DANKS & CO (OLDBURY) LTD OLDBURY NR BIRMINGHAM 
LONDON «+ CARDIFF * MANCHESTER + LEEDS - NEWCASTLE + GLASGOW 
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HEAVY DUTY DOUBLE-SIDED 
' PRESSES 

















The blanking, forming and planishing of 
heavy gauge steel and non-ferrous 
articles, with minimum die wear, are 
operations best carried out in our heavy- 
duty double-sided presses. 

Our 1569 press, as illustrated, gives 
100 tons’ pressure, and has a rigid one- 
piece frame casting in which the journals 
and concentric webs of the crankshaft 
are supported. 

We make a range of double-sided 
presses giving pressures from 20 to 
2000 tons. 














The drum fitting on the right is pressed from the mild steel blank, which is 








a u . 
TAYLOR & CHALLEN LTD, BIRMINGHAM 19 


LONDON OFFICE: ST. STEPHEN'S HOUSE, WESTMINSTER, S.W.1 
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Faithful, unremitting service in hauling 
heavy loads has earned an enviable repu- 
tation for Peckett Locomotives. Standard 
and special types installed at Collieries, 
Steelworks,.Docks and Industrial 
Undertakings are SERVING THE FEEDER 
LINES of Commerce in many parts of 

the world. 


London Representatives : Ferguson & Palmer 
9, Victoria Street, Westminster, S.W./ 











SHOT BLASTING 


is saving one 
client £1500 per yr. 


Can we save This 
for YOU? 


WHEEL 





OR COMPRESSED AIR TYPES 


ROOMS, TURNTABLES, 
CABINETS, BARRELS, 
SHOT & GRIT 


Over 50 years’ experience is embodied |: 
the design and manufacture of all plant: 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, _JRAFFORD BRIDGE, MANCHESTER, 5, 


Telephone: Trafford Park 1207 Telegrams: ‘ 
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THE METALLIC MANUFACTURING 


ARDROSSAN, NTSUILL 





CORRUGATED METAL JOINT RINGS. 
pe fee of Brass, Copper, Cupro-Nickel, Monel Metal, 


or conyers 
For seam, and other pipe jointings. 


SOLID METAL JOINT RINGS. 
js awed of = om. Copper, Soft fron, {Mild Steel, [Monel 
"Sten rans, Gide section, plain 


CYLINDER-HEAD GasKats. 


Of Solid Copper. 
For motor and diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and diesel engine work. 


MANGANESE JOINTING PASTE. 


METALLIC DISC VALVES 





CO. LTD. 






METALLIC DISC VALVES. 
dead-lift and flexible 


a circulating, hydraulic, etc., pumpe. 
Made of Bronze and special Metals suitable for specific 


SLOTTED DISC VALVES. 
or Heatereesed Steals 4 , special-alloy Steels, and other 
Metals to suit specific accustom. 


FLEXIBLE DIAPHRAGMS. 


Menat 


For r valves, r valves, 
Sescan er on nlisnhne Vecene ant G0 con Sesion. 
SHIMS, LINERS & LOCKING WASHERS. 


Of all types and Metais. 


FIBROUS METALLIC PACKING. 
Of special quality. Suitable for ;high temperatures and 





Of best quality. socially euleable for use ln conjunction Raeptaihe ts any dite of citing tue: 


with Corrugated Metal 


Illustrated Catalogue on Application. 














STEAM 


BOOTH 


ae \//\ J\ J VAVave ee va 








BREAKDOWN 
CRANES 


are designed for all usual tonnages and gauges. 
They are built for absolute dependability. 































































ff: 







‘ee a ¥ 
Bite Seed 










aaa tes*ibien sie: par geysers 
radius, I0tons at 40 ft. radius and stable backwards, 
free on rails jib across: track. Gauge: 3 ft. 6in. 


| CRANES. Soon 





RODLEY - LEESS 
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WHAT, PAY FOR PEST 
CONTROL! J do it myselj 


But what results are obtained ? Successful pest control requires planning, 
the use of modern scientific equipment, and a thorough knowledge of the 
habits of pests. These are our methods, and they save money in the 
long run. If your premises are infested, call upon our Service NOW. 


B. L. & N. PHILLIPS LTD. 


Vermin Destroyers 
124, SOUTHWARK ST., LONDON, S.E.1. Tel.: WATerloo 5544 





BIRMINGHAM : 208 County Chambers, EDINBURGH: Pesticidal — SOUTHAMPTON: 14 Howard Road, LIVERPOOL: 84 Rumford Place, 3 


664 Corporation Street. ) Ltd., 34 Bernard S 
asl ” Teli Ces 1 1176 a ith, 6. Tel: I ith 38393 Shirley. Tel.: Southampton 71307 Tel.: Central 206i 
14 West Street, St. Phillips. BELFAST : Pesticidal Services (Ireland) 
Tel.: Bristol 58687 GLASGOW Pesticidal Services 2 é pe 
EXETER : 21 Church Lane, Sidwell (Scotland) Ltd., 93 Waterton, Street, ee) ee Union «Belding «Eel, 155, Upper Month Cease. 
Street. Tel: Exeter)54181 el.: City 0735 City Square. Tel.: Leeds 25266 Tel.: Belfast 26908 





2 
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When / want a 02/7 | turn to 
TERRY'S (the Sotung people) | 


I go to TERRY’S for all 
kinds of CLIPS — steel, 
bronze, stainless, ete. When 
I want a clip made to speci- 4 
fication, Terry’s Research 
Department is a big help in s 
the matter of design (Terry’s 
with 96 years’ experience 
should know a thing or two!) 
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Nos. 80 and 81 come pe 
Ee ar 
donally good. ‘ood drawing ar 





board yi sy costs “s he 
doz. (inc. p.t.) 
stock, 











Want to know all about Sole Makers: HERBERT TERRY & SONS, LTD. 


ar REDDITCH 
Here is the most comprehen- 
sive text-book on in LONDON + BIRMINGHAM - MANCHESTER 
existence. Post free 10; 
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a For 30 years FORD Motor 
Ii 3 Ve See Ne. (Company Ltd. has used 
| the Leeming service 


From 1921 to 1951, Ford Motor Company 
Ltd. has used Leeming Cloths for cleaning 
machinery. The Leeming Service provides 
a trouble-free, regular weekly delivery of 


soft, sterilised cleaning cloths— 


at half the cost of rags. 


546 


we SCOTLAND * NORTHERN ENGLAND Leeming Br other 2 / 


MIDLANDS - SOUTHERN ENGLAND limite 


SARE ORD - 3 CARL Soren 


TELEPHONE - MANCHESTER BLACKFRIARS 2561 











one 
DUMPLING 
in one year..... 


® Transported 1,024 tons of swarf from machine 
shop to disposal site. 176 machine tools were 


il served by the Dumpling for an average fuel 
1, consumption of 0-8 pints of petrol and -05 pints 
" of oil per hour. 

: " Permitted the release of three barrowmen 


for upgrading to machine minders. 


; ® Provided a service untroubled by mechanical 
breakdown in making about 120 trips each 
40 hour week. 


e 
) 


4 


The above facts were contained in a Works Managers 
report on a complete _ of service by an Aveling-Bartord 
Dumpling on swarf collection and disposal. 


The Dumpling is powered by a 3°85 B.H.P. engine and is — 
pedestrian controlled. Big driving wheels, wide wheel base 
and low centre of gravity give the machine maximum traction 
and stability over irregular floors and unmade ground. 





Full particulars on request. 


"JAVELING-BARFORD * LTD. 


GRANTHAM ENGLAND 


oma 
T40 








VIBRATORY SCREENS 





Capacity installed 
in the coal industry exceeds 
40,000,000 tons a year. 


A record that proves 
ability. 


NIAGARA SCREENS (reat Britain) Ltd. 


Straysfield . Road, Clay _ Bisa Middlesex. 
Telephone: ENFIELD 3888 (3 lines) “NIAGARA,” ENFIELD. 


Quality Products 


ISCWT LOCKABLE CASIOR 





One of our wide range of 
wheels, castors and axles built 
to last to a ripe old age and 








give a maximum of first-class 
service. A great deal of effort 
has gone into the development 
of Hughes products and the 
organisation in which they are 
manufactured. Benefit by our 
vast experience and send your 
enquiries for our prompt 
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Non-Ferrous CASTINGS 





Our specialised knowledge 
is offered to you in the 
supply of Castings from a 
few ounces up to 5 tons—in 


PHOSPHOR BRONZE 
GUNMETAL 
MANGANESE BRONZE 
ALUMINIUM BRONZE 


(Tensile Strength 45 tons per sq. in.) 


ALSO 


Light Alloy Castings - ‘BIRSO’ Chill-Cast 
Rods and Tubes Centrifugally-Cast 


Worm-Wheel Blanks Ingot Metals 
Phosphor Copper Phosphor Tin 
Precision Machined Parts Finished 


Propellers - etc. 








Fully approved by Admiralty and A.I.D. 








T M.BIRKETT 8 SONS. LT? 
HANLEY : STAFFS 


n c + Pe <di 21 
Birkett. Hanley Phone: Stoke-on-Ire + 2 eres 5 'e) 


BILLINGTON & NEWTON LT? 
LONGPORT, STORE-ON=1 “TRENT 


’Grams:Bronze.Phone Wolale} oye 
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Doxrorp 


OPPOSED PISTON 


MARINE 
OiL ENGINES 


WITH A 


WIDE RANGE 
OF TYPES 











3, 4, 5 & 6 CYLINDERS 


FROM 1,000 B.H.P. 
TO 10,000 B.H.P. 


MANUFACTURED 
UNDER LICENCE 
BY 
12 FIRMS IN GREAT BRITAIN 
10 FIRMS ABROAD 








 SHIPBUILDERS — ENGINEERS 
SUNDERLAND 





|W" DoxrorD & SONS L™? |) 
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RUBBER PARTS 
FOR IMPORTANT 
PURPOSES 


made 
perfectly 
-economically 


We use initiative guided by experienced knowledge 
when we study the production of special rubber parts. 
Conventional methods and “standard practice”’ are 
not controlling factors. Our object is to produce 
clean, accurate, technically correct mouldings for you 
without exorbitant cost. Send us your next enquiry. 


SILENT CHANNEL CO.,LTD. 


SPECIALIST RUBBER MANUFACTURERS, 


Phone HUNTINGDON 222 


BURTON WOOL 


UNIVER OAL 





















Seals of 4} ft. dia- 
meter or a mere } inch— 
seals for a giant steel rolling 
mill, or the smallest bearing. The 
Burtonwood Universal Oil Seal is 
today being specified for every 
branch of engineering. Write 
for detailed particulars 
reference US/TE. 


The seal of satisfaction 


BURTONWOOD ENGINEERING CO. LTD. 











BURTONWOOD. WARRINGTON, LANCASHIRE Tel: Newton-le-Willows 3311 (10 lines) 
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ENGINEERS’ TOOLS 


of both standard and special 
design and made from the 
range of world famous 
**MUSHET” steels are supplied 
to countries throughout the 
world. 


rill HLL 





| 


HA 











































































‘) SAMUEL OSBORN & CO. LIMITED ‘i 


CLYDE STEEL WORKS, SHEFFIELD 


Pressure Froog wl 


PLUS... 












“lt 


ERMETO pipe couplings are | 
capable of withstanding the 







highest industrial pressures and 
are extremely simple to use. 
Unaffected by vibration, they 
can be made, broken and re- 
made indefinitely, and are com- 
pletely pressure-tight under all 
We are always pleased to forward copies of 
catalogues, price lists, etc., covering our standard 
ranges of pipe fittings and high pressure valves. 


TaD = 


Trade Mark 
BRITISH ERMETO CORPORATION LTD., MAIDENHEAD, BERKS. 
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The three dynamically balanced screws of all 
IMO PUMPS ensure exceptionally high effi- 


ciency, even at high speeds. Running Is 
entirely quiet and vibrationless, and as the 
liquid being pumped moves lineally, without 
turbulence, inflow losses are small. 
IMO PUMPS are mechanically 

NO NOISE simple and robust. They will 

NO VIBRATION pump oil and all liquids having 


lubricating properties, at pres- 
a pire aie oe sures up to 2,200 Ibs. sq. in. 


NO VALVES 





Manufactured by — 


MIRRLEES 
(ENGINEERS) LTD. 


Subsidiary of The Mirrlees Watson Co., Ltd. 
EARL HAIG RD. - HILLINGTON - GLASGOW S.W.2 





URE gly So, 





TAS/MC.63 
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DEAD WEIGHT PRESSURE GAUGE TESTER 























@ Standard range |0 to 5,000 P.S.I. Also available: 
Gyro Instrument Test Tables (electrically or air operated) 
@ Equivalent range in Kg. Cm’. Pressure Gauge Testers * Low Pressure Chambers 
Stroboscopic Testers ‘ Thermometer Testers 
.@ Twelve weights only required. Luminous and Fluorescent Comparators. 
wie 
BRYANS AEROQUIPMENT LTD. 





WILLOW LANE, MITCHAM JUNCTION, SURREY . TELEPHONE: MITCHAM 1607/8/9 



















SPEED-INCREASING GEARS | 









- ONE OF A NUMBER OF SETS 
IN A. CHEMICAL PROCESS 
PLAN 





TURBO. BLOWER SET ON TEST -BED 
(BY COURTESY OF MESSRS: ENGI & 0.110.) 


POWER PLANT “SPEED. INCREASING UNIT 


Transmitting: 350 B.H.P. from:motor at 1475 R.P.M. 
driving Turbo ‘Blower at 12500 R.P.M. 


5 The POWER PLANT C2 LTP WEST DRAYTON 
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IN PORTS ALL OVER THE WORLD 


10 TQNS AT 86 FEET RADIUS 
A crank-operated, level-luffing crane in service 
at Southampton Docks. This crane is typical 
of many cargo handling cranes which we 
have installed in all the principal ports in 
this country and abroad. 


ted) 
Ders 
ters 





' STOTHERT & PITT LIMITED 


LONDON So ¢' Ct &. 2 : 3 8, VICTORIA $T., 5. W. 4. 


TANGYE® 








cM WHEEL LATHE 


Machine is of Double Ended 
Type designed to cover the 
varying requirements on wheel 
turning operations and is 
particularly suitable for 
maintenance work. 


High production type Lathes 
are also available. 





















BIRM™MitdIN§NGHHAM 


GRAMS: TANGYES, BIRMINGHAM + PHONE: SMETHWICK 1184 


TANGYES L™ 
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“REAVELL” 


FOR EFFICIENCY anpd RELIABILITY 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 


TURBO COMPRESSORS 


PRESSURES FROM 


I to 10,000 
LBS. PER SQ. INCH 


FOR Air, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


~ REAVELL & CO. Lr. 


IPSWICH, ENGLAND. 


po wr 


. Nos. : 2124-5-6 











LONDON OFFICE: 
4 QUEEN STREET 
CURZON STREET, W.1 


TECHNICAL AND SALES REPRESENTATIVES 
W. R. VAUGHAN LTD. 


SAFFR( 


ENGINEERING COMPANY LTD. 
PRECISION ENGINEERS 
SAFFRON LANE, 


LEICESTER 
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For long and reliable service under arduous conditions 
“Nettle” and “Thistle” Firebricks are widely renowned. 


Made from selected fireclays by most modern methods 
under constant laboratory control “Nettle” and 
**Thistle” have set a standard for consistency of quality. 


Full particulars of our Firebrick Brands, Refractory 
Cements, Castables and Concretes will be gladly sent 


on- request. “3 


STEIN & €° L"? Bonnybridge. Scotland 











Complete Range of 


OVERHEAD LINE 4ajomet 
Pron E. H T 


4 DISTRIBUTION 








When you need Line Equipment you want. to be sure 

that every component part is up to standard and will fit properly 

into place. This we can guarantee. To ensure absolute accuracy and inter- 

changeability in assembly, we manufacture Complete Units, both porcelain and iron- 

work, in our own plants. So—whatever your requirements—whether it be Extra im 
Tenston Equipment or the simplest form of Insulator—make sure by specifying “ Bullers”’ 


j 
BULLERS LTD., 
6 Laurence Pountney Hill, London, E.C.4. 
Bers ‘Mansion House 997! (3° lines). 


elegrams : “ Bullers, Cannon, London.” 











3” size 
Bolt Screwer. 


Made in 
five sizes. 








SCREWING 


MAIDEN & CO., LTD., HYDE, CHES. 


MACHINES 


8” size 
Tube Screwer. 


Made in 
six sizes. 
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SEND FOR ANY OF THESE LEAFLETs 
COMPLETE PRODUCTS BOOKLET No. AD347k 





TELEPHONE: MIDLAND 0083-4-5 








| 





You require 
accurate | 
machined | 

parts foryour |= 

production | 





Here is a comprehensive and up-to-date plant, covering over 62,000 square 
feet, laid out for the production of high class light components in quantity and 
in any material. Single and Multi-spindle Automatics ; Capstan and Centre 
Lathes ; Milling Machines ; Plain, Internal and Centreless Grinders ; Thread 
Rolling ; Fine Boring and other plant—in all over 450 machines for small to 
medium work. 
Case-hardening ; Heat Treatment; Rust Proofing; Plating. All under 
control and A.D. Inspection. On Admiralty List, A.I.D. and Air 


Qual 
R Board roved. 

see eed Ce orentth the assistance which this modern and 
well ipped plant can give you. 
We have technically skilled represen- 
a of ‘whom can — sent 
at any time, an re, to help you 
with your supply difficulties——— RTH AM 


The 376617 
HANWELL ENGINEERING C° L™ 


MM Lm nnn 
. ; 
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a 
4 
» 
me 
a 
i ome 
5 
— 































DEPT. E. COUNTESS ROAD, NORTHAMPTON... 


from 
the 
serap 
heap... 


This large cast steel hydraulic cylinder 
was oversize in the bore; Brailey de- 
posited .012” (radius) heavy nickel on 
five internal diameters, thus saving an 
expensive casting and preventing long 
delay in delivery while a new casting 

was made. The Brailey 
. Process can do the 
same for you in salving 
components scrapped 
from errors of machin- 
ing or through wear. 





A 32-page booklet cov- 
ering this and many 
other applications of 
the process will be sent 
on written request to 
responsible enquirers. 







BRAILEY ELECTROPLATERS LIMITE® 


HAPEL STREI 
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THE HIGH COST AND SHORTAGE - 22. 
of Brass, Bronze and Aluminium makes economy in 
their use essential. 
Die Casting can fulfil this purpose by:— 
1. Obviating or reducing machining and finishing 
operations. 


2. Reducing machining allowances. 
THE NON-FERROUS DIE CASTING 
COMPANY LIMITED 


NONFERDICA WORKS, NORTH CIRCULAR ROAD, 
CRICKLEWOOD, LONDON, N.W.2. Tel.: GLAdstone 6377 









SERVING MORE THAN 
63 INDUSTRIES 











| feos orice SIXTY THREE INDUSTRIES 
already know ‘and appreciate the 
efficiency of M.G.K. pallets, > and 


fresh applications are being — die 


andling Pallets. The Pallets 
designed so that the load can, 
‘if required, be lifted by the Fork 


IB gituck, leaving the Pallet behind. 
| ‘ can be loaded direct from covered daily. 
Send ws detalls of your particular handling problem. 


cs Saeable aloo for Angles, 
‘MG K ENGINEERING CO. LTD 


L.@.B. 
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Where 


DEPTH 


is 
important 





N shoal waters throughout the world 
the lead records the activities of 
SIMONS Dredgers. 





SUCTION BUCKET 
GRAB DIPPER 
GOLD AND TIN 
MINING DREDGERS 
REPLACE PARTS FOR 
EXISTING DREDGERS 


Many of the great commercial waterways 
owe their very existence to these vessels. 
Types for every dredging problem are 
designed and constructed at the 
Renfrew yards. 








WM. SIMONS. & CO. LTD. - RENFREW - SCOTLAND 
















STANDARD’S 
TRIPLE SEAL 
PISTON RINGS 


EFFECTIVELY SEAL THREE FACES 


Eliminate ifsc Restore compression, 
Maintain full power, Function until bore 
of cylinder is worn by as much as 1%. 


STANDARD PISTON RING % ENGINEERING «co: 
“aceove tomy DON ROAD, SHEFFIELD, S22%: 


OCEAN, SHEFFIELD 
London Office: W. C. JONES, M.i.Mech.E., M.I.Mar.E., 57-58, Gresham House, eine Wal 40 ‘i 
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The “‘Steel-Shaw” Flexible Coupling accommodates instantly all errors 

in alignment, absorbing shocks and stresses, damping out pr li and 

at the same time allowing free end-float under loads. e reason lies in the 

design of the springs and the grooves. Herein resides its outstanding merit. 
Patent Number 34664! (Patented in Foreign Countries) 


STEELE} & COWLISHAW, Ltd., ENGINEERS (Dept. No. 16), 


Head and Works: Cooper Street, Hanley, e-on- 
LONDON OFFICE: 329 HIGH HOLBORN W.C.!. A wee gy wtp 





FLEXIBLE Gree- SHAW COUPLINGS 





















Our engineering department has tbe facilities and the modern 
machine tools for the efficient handling of general engineering 
Operations such. as :—turning, milling, shaping, drilling, screw 
cutting, square and V threads, capstan work, centreless, cylin- 
drical and surface grinding. We can supply the forgings or 
machine your own materials. 


Other departments handle all types of general smith- 
work, welding and sheet metal work. 


ASE | 

pe WILLIAM E. CARY LTD. 
ye 7: ‘RED BANK, MANCHESTER 
g "Phone: Blackfriars 5691 (6 lines). *Grams: Carybank, Manchester 
% Atso at SALFORD, GLASGOW, LONDON, COVENTRY 
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portant... 





BEARING METALS 


SMELTING COMPANY LIMITED 


TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19 Tel: MITCHAM 203) 
ALUMINIUM WORKS: WILLOW LANE, MITCHAM, SURREY 











Re eneeeeeen 










‘CAN BE 
APPLIED 
TO ANY 

DRIVE: 


CROFTS patent V-ROPE 
VARIABLE SPEED 
PULLEY DRIVES 


PROVIDING INFINITE SPEED 
VARIATION AT WILL**- 


As simple and reliable as Standard V- Rope 






ives. 
citble Speed Motor se ensues, WAITE FOR 
n new or e m 


CROFTS (EN ras) LTD., BRADFOR : 


ane - _ 
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NO JOB IS TOO 


















































































































































































































































W. are sole agents for Machine Tools manufactured by the 








Sociéte des Forges et Ateliers du Creusot (Usines Schneider). This 


Company supplies Lathes and Machine Tools of the very largest size, the 





machine illustrated being a Horizontal Boring Lathe having a height of 


Sole Agents centres of 45”and a length of bed of 175 ft. 


: Selson 


S Wire ~ WEYeabasts be | Ltd 


onUn DW aon, ol 0 @-eel- 0 -O- 0-2 cov: Conn fol @ a - ly. Conmon. mm mel bolel. fu. i, an! 00 





We shall be pleased to quote for machines — however large — to suit 


your special requirements. 


SRour 


————— 


Qn y —— T a ae can e ( | a "ae? aa an 
ep! a ae e elegrams Selsomachi, London 


RSINSMT 71 
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Historic Researches: Chapters in the History of 
Physical and Chemical Discovery 
By T. W. Chalmers, D.Sc. 


Price 21/-, 


The subjects dealt with include Friction, the Mechanical Equivalent of Heat, Electro-Dynamics, 
the Ether Drift Experiments, Specific, Latent and Atomic Heat, Chemical Elements and Atoms, the 
Classification of the Elements, Molecular Physics, Conduction of Electricity through Liquids and Gases, 
X-rays, Positive Rays and Isotopes. —288 pages. 


postage 9d. extra 


A Short History of Radio-Activity 


By T. W. Chalmers, D.Sc. 
Price 8/6 post free 


The book opens with an account of the nature of Uranium and Thorium. It then deals with 
Becquerel’s discovery of the radio-activity of Uranium and the isolation of Polonium and Radium by 
the Curies and of Actinium by Debierne. Succeeding chapters deal with the Beta, Alpha and Gamma 
rays, Uranium-X, Thorium-X, the Emanations and the ‘Peaiee Deposits of Thorium, Actinium and 
Radium. The book concludes with a discussion of the Spontaneous Atomic Disintegration Theory 
based on a simple financial analogy. —78 pages. 


Copies may be ordered through any bookseller or from 


‘“THE ENGINEER,”’ 28 Essex Street, Strand, London, W.C.2 Telephone : CENtral 6565 
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Springs 
a of 


finger 


NW 








—good springs from the best 
materials available. Now we feel 


we really have springs at our 
finger-tips, and there isn’t much Fo) 


we don’t know about them. 


In thirty years and more we have 
designed and made a lot of springs a 





Don’t you think all that experi- 








LEAVE /7 7, 


CUTS 


OF REDDITCH 











chia MACHINE TOOLS 
LEY & wt fmt LTD., HUNSLET, LEEDS 76032; 
And at 39 St. James Street, London, S.W.1 Tel, REGent s. ae , 


Telephone: Redditch 720/1/2 
London Office : 322 High Holborn, W.C.1. 








Radial Drilling — a ‘picture’ in precision , ence would be useful to you ? 
¢ seen hana FaiCHMONDN End AD. ee 
seo". and « cpeahy of Btn. aud ene B) | THE LEWIS SPRING Co. Ltd., RESILIENT WORKS, REDDITC 






Telephone : Holborn 7479 and 747 
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IMETAL PROTECTION COATINGS 
AVAILABLE 





promptly and in ample quantity 
for the economic preservation 
of metal structures, plant and 

equipment 





& CO., LONDON, LTD. 


MACKS ROAD, LONDON, 
S.E.16. BERmondsey 115! 


J 
BROS oo 
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~——— POWER PLANT 


of Outstanding EFFICIENCY and RELIABILITY 


eee 


STEAM ENGINES 

STEAM TURBINES 
CONDENSING PLANTS 

OIL ENGINES 

AIR and GAS COMPRESSORS 
|“ ARCA”? REGULATORS 
PNEUMATIC HOSE COUPLINGS 


High pressure condensing turbo alternator set. 








MENTAL HOSPITAL: B & M Steam engines and oil engines driving , _ —_ cpigtiuatiars 
electric generators. Fi: Babies “i ee ae aes reer A ae 


COLLIERY : Motor driven reciprocating air compressor. 


Combine 


POWER, LIGHT, HEATING 
and PROCESS 
and SAVE VITAL FUEL 


Our experience covers many problems 
involving high efficiency power production 
in conjunction with process steam. 





GASWORKS: B & M Oil engine driving B & M gas compressor. 


BELLISS <« MORCOM Ld: 
BIRMINGHAM, 16, ENGLAND 
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THE 
PEARN 


CENTRIFUGAL 
PUMPS 










SPLIT CASING TYPE 


(single and two stage) 
50to 2500 g.p.m. 
Heads up to 400 feet. 





TURBINE TYPE 
75 to 1500 gallons 
per min. Heads 
up to 1500 feet 





PUMPING MACHINERY OF ALL CLASSES 
CORRE 
COMPRESSORS —CONDENSERS —HEATERS —CALORIFIERS 
"Grams : 


ANK PEARN & C2 EP cm 
ANCHESTER.I2 ““* 
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FOR SALE 





* 
EXCAVATOR 
For sale, modern “ Lima” j-yd. Diesel-Driven 
Excavator, new ag & ge mounted on caterp 
tracks, 30in. wide track plates, ates, pomsred with GM 
diesel ~ ean with dient t starting gy Has 
chain-crowd shovel equipment, ‘te yard 


ca 

a equipment bucket # yard, jib 35ft. and 
50ft. Crane a mt, jib 35ft. and 50ft., fitted 
audible w indicator. Designed to 
Ut 28,800 Ib a fale radius up to 5600 Ib. at 35ft. 


Full steel oi A very fine modern unit in first- 
class conditio 
Immediate a from our own stock. 
CHARLES JONES (ENGINEERS), Ltd. 
BIRCH LA WOBKS, ALDRIDGE, 
Near BIRMINGHAM. 


TELEPHONE: ALDRIDGE 62222. 
E2472 G 





PUNCH AND SHEAR 
Buckton heavy-duty Punch and Shear, to 
punch 1}in. dia. holes through 1jin. plate, and 
to shear 1}in. thickness.—H. Bell (Machine 
Tools), Ltd., Walter Street, Leeds, 4. E185 G 





PHONE 98 STAINES 
ue Rickanpick *’ Diesel Loco., 24in. gauge, 20 
Cochran” Oil-Fired Boiler, 3200 Ib. evap., 


bac “hy 
R.8. Cyl, Bg gyi Tanks, 30ft. by 6ft. 6in. 


and 34in. by 5ft. 6in. dia. 
Lan Boilers, 28ft. by 8ft., 150 W.P., and 
30ft. by 8ft. 6in., 140 W.P. 
“Danks” Cornish Boiler, 22ft. by 6ft. 6in., 
100 Ib. W.P. 
Steam Genera’ 


Sets, 250, 50 and 34k W., 220V. 
D.C., also 26 and 18kW.., 105V. D.C. 

26kW. Tangye Diesel Set, 220 V. D.C. 

Mitchell Slat Conveyor, Soft. by 30in. wide. 


Harry H. Gardam and Co., Ltd., Staines. E101 @ 





CAST IRON STAVELEY PIPES 
FLANGED BOTH ENDS 
16in. bore, 150ft, in 12ft. patho, 
14in. bore, 650ft. in 12ft. leng 
Fittings and specials available in in both sizes. 


R. 8. HAYES, LID., 
BRIDGEND, GLAMORGAN. 

















The best safeguard against low 
water in steam boilers. 


THE NATIONAL BOILER & GENERAL INSURANCE CO LTD 


SALES DEPARTMENT NATIONAL BUILDINGS 
ST. MARY’S PARSONAGE MANCHESTER 





Telephone: Bridgend 567. E6716 a 
DALE I0IN. CENTRE LATHE, 6ft. between 
centres, all-geared head, fully equipped. New 1946 


and little used. Also surplus to requirements, 
Churchill Cylindrical Grinder, 4in. by 24in., fully 
equipped less countershaft, Pollack 1}in. capacity 
capstan with collets, and motorised cutter grinder. 
— Oxted Mill, Ltd., (Tel.: Oxted 32), Surrey. 
E2587 G@ 
EQUIPMENTS FOR SALE 
Sm th 5/20, § cu. yd. Shovel Skimmer and 
Trencher Equipments, equal new. 
BOX No. E464, “ The Engineer.” G 


HYDRAULIC STRETCHING or Flattening 
Machine, by Bigwood, with self-contained pump, 
capacity sheets 12ft. long by 3ft. wide by 16 G. 
thick ; weight abt. 8 tons.—F. J. Edwards, Ltd., 
359, Euston Road, London, N.W.1 (EUSton 4681). 
E6892 @ 
RECONDITIONED EX-ARMY HUTS and 
buildings. Timber, asbestos, Nissen 

type. Hall type, &c. All sizes and prices.— Write, 
or a Universal Supplies (Belvedere), 
14. ia 63, Crabtree Manorway, Belvedere, 

¢ Tel., ERITH 2948). 


B30 ¢@ 
teTON BUTTERS CRANE, 110ft. jib. 





CONVEYOR 
SPECIALISTS 


SINCE 1906 


Geo. ROBSON & CO. 
(CONVEYORS) LTD. 
Hodgson Street, SHEFFIELD 




















EN GINEER’S 


KEMPE’S YEAR BOOK 


An encyclopedia of modern practice in all branches of engineering. 
Approx. 3,000 pages in 2 Vols. 
ORDER YOUR COPY OF THE 1952 EDITION—NOW'! 
Price 70/- plus postage 


28, ESSEX STREET, STRAND, LONDON, 


es 


Ww. C. 2, 














Stine—emegmene 








x4 li-Rand type Stationary Compressor, 500 
cu. 
5-ton Steam Crane. 


Several 6in. Concrete Pumps. 
BOX No. E6674, “ The Engineer.” G 


FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World’s Fastest Fire Extinguishers 
—for every Fire Risk 
Pressure-operated by sealed CO, Charges 
NU-SWIFT LTD. ELLAND YORKS 
In Every Ship of the Royal Navy 























MODERN WHEEL DRIVE LTD. 


Technical Office: LINDO LODGE, STANLEY Avi, 
CHESHAM, BUCKS Telephone: Chesham 406 


S.L.M. PATENTED 
OIL-OPERATED REVERSING and 
REVERSE-REDUCTION GEARBOXES 

















FOR SALE 
LOCOMOTIVES FOR SALE 
0-6-0 Hunslet Saddle Tank, i4in. cylinders, 
4ft. 8hin. gauge, rebuilt. 
0-6-0 Aveling Barford Saddle Tank, 12in. 


cylinders, 4ft. 84in. gauge. 

0-4-0 Aveling Barford Saddle Tank, 
cylinders, 4ft. 8$in. gauge. 

0-4-0 Aveling Barford 24in. gauge, 6}in. bore by 
10jin. stroke, 4ft. wheel base, 140 Ib. boiler. 

0-4-0 Fowler 150 H.P. Diesel Loco. for 4ft. 8}in. 
gauge. 

0-4-0 Fowler 80 H.P. Diesel Loco. for 4ft. 8}in. 


loin. 


gauge. 
0-4-0 Fowler 40 H.P. Petrol Loco. for 4ft. 8}in, 
gauge. 
Inquiries to :-— 
ABELSON & CO. (ENGINEERS), LTD. 


Coventry Road, Sheldon, Birmingham. Tel.: 
Sheldon 2424. E463 Ga 





SLIP-RING ELECTRIC MOTORS 


Two 200 H.P., 8.P., 970 r.p.m. Met-Vick. 
One 125 H.P., 8.P., "725 r.p.m., Brush. 
One 120 H.P., 8.P., 960 r.p.m. Morley. 
One 110 H.P., 8.P., 725 r.p.m. Morley. 
One 80 H.P., 8.P., 1460 r.p.m. Brush. 
One 75 H.P., T.E., 1440 r.p.m. Brush. 
One 40 H.P., S.P., 720 r.p.m. Brook. 


All Brand New with Starters. 
Large stocks of 8. Pace By and 8. Cage Motors up 
to 40 H.P. Inquiries in 
JOHN SANGER AND CO., LTD., 


10, STAFFORD - 
BIRMINGHAM, 4 
Tel.: CEN 2854. 
E2529 @ 








ROMNEY BUILDING, 96ft. long by 36ft. span 
by 18ft. to centre; all-steel tubular frame, sheeted 
black mild steel corrugated sheets; thoroughly 
reconditioned and ready for despatch. Prices and 
details on request—_ALL PURPQSE BUILDING 
CQ., Ltd., Chilton, Sudbury, Suffolk. Telephone, 
Sudbury 2924-6. Dept. VH/DM/E. E6855 G@ 





ELECTRIC FURNACE 

Birlee Certain Curtain Electric Furnace, type 
SA 40, 36in. by 16in. by 12in. 

Heavy-duty Winch, 20 H.P. motor. 

Three steel Derrick Poles, 45ft. long. 

Reavell Rotary Compressor or Exhauster, size 
R., 12in. by 18in. 

Skyhi Jacks, 10.5 tons. 


Apply : 
THE BROCKMOOR FOUNDRY CO., 


LTD., 
TELEPHONE: BRIERLEY HILL 


7230. 
E6733 G 





B.C.S. 


STEEL CHIMNEYS 
we One 7ft. by 60ft. Self-Supporting Chimney, 
Davidson, complete with “Sirocco” dust 
catiaen, New 1940. 

(2) One 7ft. by 80ft. high Mild Steel, Self- 
Supporting Chimney, constructed of jin. M.S. 
riveted plate, complete with base-plate, cowl, and 
opening for induced draught fan trunking. 


BCS. 
(ENGINEERS & CONTRACTORS), Ltd., 


3, = STREET, CARDIFF. 
: Cardiff 8512/3/4. E6157 G 


NORMAN E. POTTS 
(B’HAM), LTD. 


WOODHOUSE and MITCHELL Gap Bed Lathe, 
7in. by 36in., swing in gap 22in. dia., 400/3/50. 

CINCINNATI 1/12 Plain Automatic Milling 
Machine, W/S 10in. by 29}in., 400/3/50. 

ADCOCK and SHIPLEY Universal Miller, W/S 
32in. by 7tin., 400/3/50. 

RU SHWORTH 6ft. by }in. 
tine, 400/3/50. Good condition. 

DE-LAVAL Industrial Centrifugal Oil Purifier, 
Type 1529, motorised 400/3/50. 


NORMAN E. POTTS (B’HAM), LTD., 


130, MOSELEY ROAD, B’HAM, 12. 
(VIC 1278) E6844 G 





Overcrank Guillo- 





1948 RANSOME Super Mobile Crane, 8}-ton, for 
sale, solid rubber tyres, petrol engine. First-class 
order ; £3750.—BOX No. E6859, “* The Engineer.”’ 

e- 


SAWYERS for Prefabricated Buildings o: 

types, offer the following emerge = ow. D 
Buildings for prompt Mag —2 12ft., 
S6ft. by 16ft., 55ft. by 1 De ial: Uni- 
Seco, 130ft. by 24ft., - ‘Left. ft and 24ft. span 
Nissens. Special sizes constructed to customers’ 
requirements, Send us your inquiries.—Sawyers 
Manufacturin: heer Limited (23C), une 
Suffolk (Tel., Bures 351/2). E323 @ 


TWO DIESEL-DRIVEN Mirrlees/C. Parkinson, 
National/C. Parkinson Alternator Sets, 125 and 
100kVA respectively, 2500/3/50, complete with 
transformers, 440/400/3/50, four wire, together with 
all ancillary equipment. Available ex stock.— 
Box No, 2584, “‘ The Engineer.” @ 





For continuation of Small Advts., page 108 
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- HYDRAULIC 
Machine Tools | = 


O ELLAND ROAD, © c= 
CE & C? iets" NS 
(Leeds) Lite. weyiane: LEEDS 75305. = faore',., TLANGING PRESS 


GOODALL.CLAYTON & C? L'P LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 


Dec. 
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—___KINGS NORTON FACTORY CENTRE, BIRMINGHAM 
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Compressors 






and Vacuum Pumps 


Alley Compressors and Vacuum 
Pumps, the outcome of more 
than half a century of specialised 
experience, are available in modern 


designs suitable for many applications. Wr 
A retooled factory and rigid inspec- 
tion ensure supreme quality. Ha 


COMPRESSORS: Capacities to 10,000 <.f.m. 
VACUUM PUMPS : Displacements to 12,000 c.f.m. 


Built by the Compressor Specialists 


ALLEY AND MACLELLAN LTD. 
POLMADIE GLASGOW 
Licensed to manufacture the Clark range of Gas Compressors. Enquiries for these 
machines to Clark Bros. Ce. Inc., Ling House, Dominion Street, London, E.C.2 
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Sheffield Wire Co., Ltd. 37 


STAINLESS 
STEELS stock 


.: =e 











STRUCTURAL 
STEELWORK 


FOR THE INDUSTRIALIST 


TO THE REQUIREMENTS OF 
LOCAL & COUNTY COUNCILS 


to the specific requirements of 
our customers 

Makers of all types of repetition 

products from the bar in all metals 


Z| OE tine RENE Genin 
and BROadwell 


Phone: BROadwell 11S (4lines) 














Send for priced schedule 


THE MULBERRY CO. 


223, St. John Street, * | Lendon, E.C.i 
FOR INSULATION, Phone: CLErkenwell 8356/7/8 
WATER GAUGES, ALBION 
ETC. Ratchet and 


Xy NORTHARC ORGANISA 2 F. WIGGINS & SONS Revolution Satan 


F LANGHAM ROAD TOTTENHAM | MS & 
evn tt cass 9-11 ROAD, SYDENHAM, S.E.26 ali / « py omed 
























“ Let us solve 


INCE FORGE CO., SPRINGS FOR THE ENGINEERING TRADE ing probleme. 


WIGAN. oi eset 
There is an ‘ALBION’ ratchet or revolu- 
tion counter for every application. Fit 


a | Specialists in $) cE 
Hammered or Hydraulic Pressed VAL VE and other B. & F. CARTER & Co. Ltd. 


BOLTON 3, ENGLAND 


F 0 2 G ; nN G s SPRINGS Soe 
*Phone: BOLTON 4344 (3 iines) 
*Grams: BRAIDERS, BOLTON 
e 7 


to fine-loaded limits 


THE CROWN SPRING CO LTD. 


: in Iron or Steel, LITTLETON STREET - WEST BROMWICH 


Tel h WESe B ch 0388 Tel CONS, WEST BROMWICH PMOME SHEFFIELD S6222-5.GRAMS STRINGER WIN( CRANK 
Black or Machined to 20 Tons RINGER&CoisHerricLoL TD. 
WINCOBANK STEELWORKSSHEFFIELD9 
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FOR SALE 
PUMP e> UNITS 


NEW ELECTRICALLY-DRIVEN 
CENTRIFUGAL PUMPING SETS 


1500 GPM/160ft. head, 6in. Single-stage Pump, by 
Harland, type SDC 6/7, d/c, on bed-plate 
to 


115 H.P. 8.R. Motor, 1460 r.p.m., 
400/440v-3-50. 


1250 GPM/240ft. head, 6in. Two-stage Pump, by 
Pulsometer, type HSRB-6, d/c, on bed- 
plate to 
130 H.P. 8.R. Motor, 1465 r.p.m., 
400/440v-3-50. 


1000 GPM/65ft. head, Gin. Single-stage Pump, by 
Harland, type SDA 6/7, d/c, on bed-plate 
to 


30 H.P. S.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


900 GPM/S0ft. head, Gin. Single-stage Pump, by 
Pulsometer, type K6, d/c, on bed-plate 
to 
35 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


800 GPM/100ft. head, 5in. Single-stage Pump, by 
Harland, type SDC 5/6, d/c, on bed-plate 
to 


40 H.P. S.C, Motor, 1450 r.p.m., 
400/440v or 500/550v-8-50. 


700 GPM/160ft. head, 5in. Single-stage Pump, by 
Pulsometer, type LEX-5, d/c, on bed- 
plate to 
50 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


600 GPM/55ft. head, 5in. Single-stage Pump, by 
Harland, type SDB 5/6, d/c, on bed- 
plate to 


15 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


500 GPM/125ft. head, 4in. Single-stage Pump, by 
Pulsometer, type LEX-4, d/c, on bed- 
plate to 
30 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


450 GPM/70ft. head, 4in. Single-stage Pump, by 
Harland, type SDB-4/5, d/c, on bed- 
plate to 
15 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


400 GPM/230ft. head, 4in. Two-stage Pump, by 
Pulsometer, type HSRB-4, d/c, on bed- 
plate to 
45 H.P. S.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


350 GPM/45ft. head, 4in. Single-stage Pump, by 
Harland, type SDA 4/5, d/c, on bed- 
plate to 
74 H.P. S.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


300 GPM/110ft. head, 3in. Single-stage Pump, by 
Pulsometer, type LEX-3, d/c, on bed- 
plate to 
15 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


250 GPM/100ft. head, Sin. Single-stage Pump, by 
, Harland, type SDC 3/4, d/c, on bed-plate 
to 
15 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


200 GPM/190ft. head, 3in. Two-stage Pump, by 
Pulsometer, type HSRB-3, d/c, on bed- 
plate to 
20 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 


150 GPM/95ft. head, 2in. Single-stage Pump, by 
Pulsometer, type LEX-2, d/c, on bed- 
plate to 
10 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-3-50. 

100 GPM/140ft. head, 2in. Two-stage Pump, by_ 
Pulsometer, type HSRB-2, d/c, on bed- 
plate to 
74 H.P. 8.C. Motor, 1450 r.p.m., 
400/440v or 500/550v-8-50. 


TELEPHONE 
CHEADLE 218! & 2261. 


These units are random items from our large stock. 


If your requirements are not covered above, please 
contact us. 


BERRY HILL PLANT DIVISION, 
OHEADLE, STAFFS. tins 
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FULLER, HORSEY 


SONS anp CASSELL 
Specialist 


SALE & VALUATION 


or 


WORKS AND MANUFACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


10, BILLITER SQUARE, 
LONDON, E.C.3. 


Telephone ROYAL 4861 





(Established 1877) 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


of PLANT, MACHINERY and 
INDUSTRIAL PROPERTIES 


VALUATIONS 
for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate, 
Insurance and other purposes. 


» GRESHAM STREET, 


LONDON, E.C.2. 
Telephone : Telegrams : 
Monarch 3422 (8 lines) Sites, London 





600 


MISCELLANEOUS MACHINE TOOLS 

Wotan 26in. extra heavy duty HYDRAULIC 
SHAPER, motorised 400/3/50, as surface 
box table 29}in. by 21}in. ge <n. 2 cross 
feed to table, cutting speeds 3-98ft. pe 

Selson 24in. heavy duty CRANK SHAPER, “taiep 
cone drive, swivel head, variable stroke, ‘adjust- 
able ratchet feeds, table ‘o7in. by 14}in. by 15}in., 
with knee eve complete with countershaft. 

Stockbridge, 18in., CRANK SHAPER, 
single pulley drive, 10 ram speeds through gear- 
box, iter op. friction drive, Pable working space 
16in. by 13in. by 15in. deep, hand and auto. 
cross traverse to table. 

Darling and Sellers double housi ra rack driven 

yo mgr M/O, 18ft. by 4ft. by Vulcan type 

“ia ¢ forward and reverse 

cunnahont table 1 by 3ft. 8in., distance between 
housings 4ft » Max. cap. under cross rail 4ft., 
ae. cutting speed 40ft. per min. 

Taylor and Hobson three dimensional ENGRAV- 
ING and DIESINKING M/C, moterised 
400/3/50, two speeds, vee rope cones, copy and 
work tables 15in. by 8in., three tee slots, rise-and- 
fall with cross adjustment. 

Beche Pneumatic DIE FORGING HAMMER, 
model LG8, tup weight 500 kgs., 120 blows per 
min., regulated or single blows, area of die block 
cap. 1s4in. by 15fin., motorised 400/3/50. 

7 5 -A.8./40 auto. 20 fully automatic SAW 

HARPENING Peay for weodoutting circular 
saws, dia. 4Zin. to 40in., emery wheel dia. 8in., 
approx. speed 2880 r.p.m., can be adapted for 


Ws ning. 

Wickman Moulton model 1B THREAD MILLER, 
— 400/3/50, hob type machine, 10in. CH. 

mits 30in. 
on hollow mandrel. 

Carter and Wright No. 1 KEYSEATING M/C, 
motorised 400/3/50, table working space 30in. by 
10}in., four spindle speeds, 200-590 r.p.m. 


GEORGE COHEN, 
SONS AND CO. LTD. 
SUNBEAM ROAD, LONDON, N.W.10. 
Tel.: Elgar 7222 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


tween spindle and hob flanges, 


E202 6 





AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 





Specialising 
VALUATION & SALE 


ENGINEERING & ALLIED 
WORKS 
PLANT AND MACHINERY 





73, ——- Lane, London, 


HOLBORN 8411 (8 lines) 





Dec. 21, 195) 


AUCTIONEERS & VALUERS 





ESTABLISHED 


WHEATLEY 
PRICE & CO. 


B. L. JUDSON, F.R.1.0.8., ¥.A.1 
B. BEDDARD, ‘A. Mecha, ¥.A.1.¥. 
M. 8. OmBAVEN, FA. : 


1860 










AUCTIONEERS 
VALUERS 


of WORKS and 
MANUFACTORIES 
PLANT, MACHINERY 
and EQUIPMENT 


2, SOUTH AUDLEY STRE 
LONDON, W.1. 


Telephone: REGENT 7150/7159 





RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors and 
Valuers 


Speciali 
in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 
GRANVILLE HOUSE 
ARUNDEL STREET 
LONDON, W.C.2 
TEMple Bar 7471 (4 lines) 





HILLIER, PARKER 
MAY & ROWDEN 


AUCTIONEERS, SURVEYORS 
& VALUERS 


VALUATIONS & SALES 
of 
FACTORIES 
PLANT & MACHINERY. 
For purposes 
in connection with :— 


NEW CAPITAL ISSUES 
BALANCE SHEET ASSETS 
INSURANCE, etc. 


77 GROSVENOR STREET, 
LONDON, W.1. 
MAYfair 7666 (20 lines) 





Spencer-Bonecourt 
Patent Waste Heat Boilers 
14 FETTER LANE, LONDON, E.CA 


OENtral 0481/2 





MICHAEL FARADAY 
AND PARTNERS LTD 
(Bet, 1896) 
Surveyors and Valuers 
of 
IRON & STEEL WORKS, 
ENGINEERING WORKS 
OIL REFINERIES, 

CHEMICAL WORKS etc. 


for 
RATING INSURANCE, 
DEBENTURE SECURITY, 
MORTGAGE INVESTMENT, 
(PUBLIC ISSUE) PURPOSES. 






Telephone: MAY fair 4888 and 4889 
Telegrams : Deafo Wesdo, London 





JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA oresss 
LONDON, 8.W.1. 


2002/3/4 


CRANES 


GEORGE RUSSELL & CO., LTD., 
MOTHERWELL. 


Railw srisees, wazae & i 
WATER fae TAN 


VICTORIA 











mos roth erent aes 
(London Offices, 38, Victoria Street, wi) 
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The modern water tube boiler 
makes use of many highly special- 

ised materials and processes, each 

of which contributes its quota of 
skill and experience. The whole is 

a complex entity which, in a John 
Thompson Water Tube Boiler, 
exhibits high efficiency and main- 
tained availability im service over 


many years. 


Left : Electric fusion welding of 
drum ends, with second man 
cleaning the finished weld. 


Below: Acetylene welding of 
tubes for a water tube boiler. 


JOHN THOMPSON WATER TUBE BOILERS LIMITED 


WOLVERHAMPTON 











